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ABSTRACT
WHO’S INCLUDED? A SYSTEMATIC REVIEW OF SOCIO-DEMOGRAPHICS AND
PARTICIPANT RECRUITMENT WITHIN THE INVESTIGATION OF PERIODONTAL
DISEASE, AND ITS TREATMENT EFFECT ON HEMOGLOBIN A1C
By
Jaclyn L. Johnson
March 2022
Diabetes mellitus and periodontal disease are major global public health concerns.
Within the United States (U.S.) over 34 million adults have diagnosed diabetes (Centers for
Disease Control and Prevention [CDC], 2020a), and 64 million U.S. adults have periodontitis
(American Academy of Periodontology [AAP], 2021a). Research has shown that persons with
diabetes have a coinfection with periodontal disease at a rate between 2.6 and 2.9 times higher
than persons without diabetes (Wang et al., 2014). Diabetes and periodontal disease collectively
and disproportionately affect persons of low socioeconomic status (SES), age, and particular
racial/ethnic identities (AAP, n.d.b; CDC, 2021; Connolly et al., 2000; Nazir et al., 2020). Given
the disparities in periodontal disease and diabetes, this systematic review of the literature has two
aims: (1) to identify how the prevailing research currently accounts for socio-demographic
inclusiveness within the investigation of periodontal disease treatment effects on hemoglobin
A1c (HbA1c) and (2) to contextualize those strategies through qualitative analyses of recruitment
strategies and study limitations within clinical dental research. Methods. Primary Aim utilized a
methodologically focused PICO and PRISMA checklist for systematic reviews and included
experimental and observational studies through evidence synthesis conducted via Academic
Search Complete. Key words included “periodontitis”, “periodontal disease”, “type 2 diabetes”,
“periodontal therapy”, “glycemic control”, and “HbA1c”. A thematic and contextual qualitative
analysis was implemented to meet the secondary aim through reporting and deductively coding
iii

author accounts that assessed how the limitations, if any, related to the impact of recruitment
barriers among the sample population, and the presence or absence of participant sociodemographics. Results. Results demonstrated that participants included in the systematic review
of existing studies were predominantly middle-aged, White women with access to primary care
providers. Meanwhile, qualitative results revealed two major themes, including the ability to
perceive and engage in health care access and utilization as barriers to care. Implications. Study
findings highlight the need for improving recruitment strategies that address socio-demographic
disparities, in addition to intersecting dental and medical professions; ultimately contributing
toward advancing equitable access to dental care within the U.S. that is more inclusive to persons
most vulnerable to diabetes and periodontal disease.
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CHAPTER I
INTRODUCTION
Problem Statement
Diabetes mellitus (DM) is a chronic metabolic disease affecting approximately 463
million persons aged 20-79, globally (International Diabetes Federation [IDF], 2020a).
According to the IDF (2020a), global prevalence of DM will rise to 700 million by the year
2045. In 2019, DM was responsible for the death of over four million persons worldwide (IDF,
2020a). Thirty-four million U.S. adults have diagnosed diabetes with type 2 diabetes mellitus
(T2DM) accounting for 90% to 95% of cases (CDC, 2020a). Diagnosed diabetes in the U.S. is
projected to rise from 34 million to 40 million by 2030 and 61 million by 2060 within the U.S.
(Lin et al., 2018). Periodontitis (PD) affects 64 million U.S. adults and is one of the most
common chronic inflammatory diseases. The early stage of periodontal disease (PD) is referred
to as gingivitis, and the more serious form is called periodontitis (AAP, 2021a). Inflammatory
microorganisms associated with PD target tissues, resulting in destruction of ligaments, and
alveolar bone that supports the teeth (Casanova et al., 2014; Newman et al., 2012). Within high
income countries, undiagnosed and uncontrolled DM is responsible for almost all severe
complications that affect the cardiovascular system, kidneys and blindness (IDF, 2020b).
Additionally, unmanaged or poorly managed DM and poor oral health have a two-way
relationship that can lead to PD and tooth loss (AAP, n.d.a). Globally, severe periodontal disease
is the 6th most prevalent condition with a reported prevalence between 40% and 75% (Chen et
al., 2021).Within the U.S., 47% of the population age 30 and older has PD (Eke et al., 2012).
Research has shown that persons with controlled DM have a coinfection with PD at a rate
between 2.6 and 2.9 times higher than persons without DM (Wang et al., 2014).
DM and PD collectively and disproportionately affect persons of low socioeconomic
status (SES), age, gender, and particular racial/ethnic identities (AAP, n.d.b; CDC, 2021ab,
Connelly et al., 2000; Nazir et al., 2020). A strong social gradient exists between SES and the
1

severity and prevalence of oral diseases; that is, individuals of low SES have a higher prevalence
and more severe outcomes compared with people of higher wealth or economic resources (Peres
et al., 2019). In 2000, the U.S. Surgeon General’s report emphasized similarities between social
gradients of oral and general health, that oral health is a critical part of general health (US
Department of Health and Human Services, 2000, as cited in Sabbah et al., 2007). Oral disease
has been found to be a sensitive clinical marker of social disadvantage that may constrain
personal health and population ill health that is linked to deprivation (Peres et al., 2019).
Although the literature supports a bidirectional relationship between PD and DM health
outcomes (Chen et al., 2021), the dental profession has made limited inroads toward health
policy reforms within the U.S. health care system that allow for equitable and integrated
preventable health care practice and access (Peres et al., 2019). The current model of westernized
modern dentistry depends on high technology use with a strong treatment focus that creates a
barrier to dental care access largely attributable to high treatment cost (Peres et al., 2019).
The limited understanding of how PD and DM clinical research accounts for sociodemographic identities in recruitment strategies is currently not well established in the literature.
This systematic review of the literature has two aims: (1) to identify how the prevailing research
currently accounts for socio-demographic inclusiveness within the investigation of PD treatment
effects on HbA1c and (2) to contextualize those strategies through qualitative analyses of
recruitment strategies and study limitations within clinical dental research. This critical
systematic review may serve as a foundational step to improved recruitment strategies within
research, while highlighting the need to intersect dental and medical professions; ultimately
contributing toward advancing equitable access to dental care within the U.S. that is more
inclusive to persons most vulnerable to DM and PD.
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Access
Timely access to oral health care has been shown within the literature to reduce the
negative impacts of dental diseases such as PD (Ju et al., 2021). Access to health care has
historically been complex with varying interpretations of its concept; yet, access is central in the
performance of health care systems around the world (Lévesque et al., 2013). Access in health
care has been defined as access to a service, a provider or an institution that provides an
opportunity for consumers or communities to use the appropriate services in proportion to their
specific needs (Lévesque et al., 2013). Access is often used to define the characteristics that
influence the use of services. However, literature supports differing opinions on whether
describing provider characteristics should be emphasized over the actual process of obtaining
care, and characteristics of the health care resources that influence utilization (Lévesque et al.,
2013). Utilization of health care services is quantified based on services offered and
patient/client services completed based on the recommended treatment plan presented by a health
care provider (Shengelia et al., 2003, as cited in Lévesque’s et al., 2013)
Theoretical Framework
The theoretical framework of Lévesque et al. (2013) will be adapted and applied
throughout this systematic review. The Conceptual Framework of Access to Health Care by
Lévesque et al., was published in 2013 and developed as a result of a comprehensive review of
the literature that assessed health care access. Lévesque et al. (2013) is unique in its ability to
account for a population’s socioeconomic determinants that result from the abilities of
individuals and populations to perceive, seek, reach, pay and engage in health care. This
framework is able to equally account for both the health care system successes and failures in
addition to barriers that patients face in regard to accessing health care (Cu et al., 2021). In the

3

Lévesque et al. (2013) framework, access is viewed as an opportunity to identify health care
needs, to seek services and obtain health care services to fulfill a need. Accessibility as defined
by five dimensions (Figure 1) including: (1) approachability, (2) acceptability, (3) availability
and accommodation, (4) affordability, (5) appropriateness. Within this framework there are five
corresponding abilities to access care within a population (see Figure 1) including: (1) ability to
perceive, (2) seek, (3) reach, (4) pay and (5) engage. Approachability relates to people facing
health needs being able to identify that some form of service to fulfill this need exists, can be
reached, or have an impact on their individual health. Services can be more or less known
depending on individual factors that impact perceived need for care such as health literacy and
health beliefs. Acceptability is related to social and cultural factors such as gender or social
group of providers and beliefs within medicine. The ability to seek care relates to the concepts of
personal autonomy and capacity to choose or seek care and meet the needs of different cultures
and socioeconomically disadvantaged and vulnerable groups. Availability and accommodation
refer to the ability of health care services to be reached physically and in a timely manner. This
dimension draws on characteristics of facilities, urban spread and transportation systems. Access
can be restricted if there is an uneven distribution of resources within a country or across levels
of care. Affordability reflects the economic capacity for people to spend and use services that are
appropriate to their need. Price of care, travel time to achieve care and mode of payments
contribute to the ability of people to spend. Further, poverty, social isolation and indebtedness
are example of factors that are barriers that restrict people’s ability to pay for care they seek
(Lévesque et al., 2013). The fit between services and patient needs within the framework is
appropriateness. This is the amount of care spent in assessing health problems and determining
correct treatment and interpersonal quality of care (Lévesque et al., 2013).
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Figure 1
Levesque et al. 2013 Conceptual Framework of Access to Health Care
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Note: Levesque’s Conceptual Framework of Access to Health Care as cited in Levesque et al.
(2013). http://www.equityhealthj.com/content/12/1/18. In the public domain.
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Practical application
Applying the Conceptual Framework of Access to Health Care within this systematic
review of experimental and observational research recruitment may open the opportunity for
increased awareness and need for equitable representation among interventions for vulnerable
and marginalized racial/ethnic minorities, and persons with low socioeconomic status. An
analysis of current literature between 2015-2020 by Cu et al., 2021 applied Lévesque’s
framework both to explore, assess and measure access in several health care settings and services
(Cu et al., 2021). However, of the 31 empirical studies identified, oral health care access was not
included. This timely utilization of the Lévesque’s Conceptual Framework of Access to Health
Care Framework contributes to the novelty of this systematic review. This framework has yet to
be applied to oral health care research that specifically investigates socio-demographic
inclusiveness within clinical dental research. The interaction between determinants such as SES
and health care utilization is reflective in the patient centered approach that is centered around
seeking care and the processes in which a patient and/or client must go through in order to
actually receive the care (Lévesque et al., 2013).Within this systematic review, receiving care
refers to the ability to participate and accept periodontal treatment for PD in effort to achieve
HbA1c control.
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CHAPTER II
LITERATURE REVIEW
Diabetes
DM is a metabolic disease which disrupts the normal process of metabolism, converting
food into energy on a cellular level (Enns, 2019). The hormone insulin allows glucose (sugars
from food) in the blood to enter body cells for energy (CDC, 2020b). Two major forms of DM
exist: 1) Type 1 affects 5-10% of the population and results when the pancreas halts insulin
production (CDC, 2020b), while 2) Type 2 (T2DM) affects 90-95% of the population and results
when the pancreas does not excrete enough insulin (CDC, 2020c). A HbA1c test reports average
blood sugar levels over the course of two to three months and is the standard test used to
diagnose diabetes (Mayo Clinic, 2021). A low HbA1c (below 7%) corresponds with DM control,
whereas a high HbA1c (7% and above) corresponds with DM that is uncontrolled (American
Diabetes Association [ADA], 2021). Hemoglobin A1c values that remain high put a person at
risk of DM related complications such as periodontal disease (CDC, 2019).
Socio-demographics and Social Determinants of Health
Research has demonstrated the disproportionate effects of DM based on racial/ethnic
identity (Hill-Briggs et al., 2021). In 2003, the Institute of Medicine released statistics that
African American/Black, Hispanic, and Native Americans experience 50-100% higher burden of
illness and mortality from diabetes than White U.S. adults (Chow et al., 2012). In the U.S.
Hispanics have a 66% greater risk, and Non-Hispanic Blacks have a 77% greater risk for
developing T2DM as compared to non-Hispanic Whites (Hill & Fox, 2013).Young men have a
higher prevalence of DM when compared to young women. Whereas, women have a higher
prevalence of DM in higher age groups as compared to men (European Society of Cardiology,
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2021). Income, educational attainment and lack of insurance are other social determinants of
health (SDOH) that impact the prevalence of DM, its related complications and outcomes (HillBriggs et al., 2019). Individuals with lower income and lower levels of educational attainment
are two to four times more likely to develop and be diagnosed with DM as compared to those
with higher income and education levels (Hill & Fox, 2013). Data from the National Health
Interview Survey for years 2011 to 2014 reported that DM prevalence at lower levels of income
were reflective of poverty level as compared to those with high income (where federal poverty
level (FPL) for a family of four is approximately $26,500 U.S. dollars (Healthcare.gov, 2021).
The difference in prevalence for middle income, near poor, and poor (below poverty threshold)
was 40%, 74% and 100.4%, which points to the widening disparities in prevalence based on
income (Hill-Briggs et al., 2021). Additionally, persons who fall below the FPL have a two-fold
higher risk of mortality from DM when compared to high income counterparts (Hill-Briggs et al.,
2021). Finally, diabetes incidence has been found to be highest (10 per 1,000 persons) for U.S.
adults that have less than a high school education. Those with a high school education or
equivalent have incidence rates of nearly eight per 1,000 persons and five per 1,000 for those
with more than a high school education (Hill-Briggs et al., 2021). DM prevalence is inversely
associated with educational level of attainment. Age-adjusted prevalence of diagnosed diabetes
is nearly 13% for those with less than a high school education, 7% for more than high school and
the lowest odds of diabetes was associated with a college education (Hill-Briggs et al., 2021).
Periodontal Disease
PD is one of the most common chronic inflammatory conditions affecting all persons.
Inflammatory microorganisms target tissues resulting in progressive destruction of ligaments and
alveolar bone that support the teeth (Casanova et al., 2014; Newman et al., 2012). Gingivitis is a
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mild form of PD and if left untreated develops into periodontitis. Chronic periodontitis is the
most common form of periodontal disease and is characterized by pocket formation and/or
recession of the gingiva. It is most prevalent in adults but can occur at any age (AAP, n.d.c). PD
is diagnosed using a combination of visual assessments, dental radiographs and measuring
periodontal pocket depths (PPD). PD is categorized based on staging and grading which
collectively assess severity and complexity, distribution of disease, rate of periodontitis
progression and its impact on systemic health. HbA1c is a specific criterion to grading (AAP,
2017; AAP, 2021a). Treatment of PD consists of scaling and root planning (SRP), an active nonsurgical treatment approach (AAP, 2021b; Mayo Clinic, 2020). Periodontal maintenance therapy
(PMT) is a long-term treatment for PD occurring every three to four months. PMT’s are critical
to sustaining the health of the periodontium by disrupting bacterial colonies that recolonize nine
to 12 weeks between treatments (AAP, 2021b; Darcey & Ashley, 2011).
American Academy of Periodontology Classification
In order for clinicians to properly diagnose and treat patients with periodontal disease the
AAP in partnership with the European Federation of Periodontology (EFP) in 2017 updated the
1999 periodontal conditions and classifications that have been in practice for over 19 years; such
conditions were drawn from initial versions of PD classifications of 1989. PD classifications
have not only guided clinicians but also scientists who investigate etiology, pathogenesis, and
treatment of oral diseases and conditions (Caton et al., 2018). Over the past 30 years the
classification of periodontitis has continued to emerge with the scientific evidence accounting for
change. A multi-dimensional staging and grading system for periodontitis classification,
recategorization of various forms of periodontitis, and the inaugural classification for periimplant diseases and conditions were the major changes from the 2017 workshop between the
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AAP and EFP (Caton et al., 2018). A full list of AAP grading and staging guidelines can be
found in Figure 2.
Figure 2
American Academy of Periodontology Staging and Grading Periodontitis, 2017
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Note: American Academy of Periodontology staging and grading, source:
https://www.perio.org/sites/default/files/files/Staging%20and%20Grading%20Periodontitis.pdf.
In the public domain.
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Socio-demographics and Social Determinants of Health
The prevalence of PD worldwide including the U.S. is expected to increase within the
coming years as the growth in the aging population increases, and the reduction in tooth loss
within the aging population increases (Nazir et al., 2020). Inequalities and inequities in the
incidence of PD among all persons has been described in the literature. Such findings have
highlighted the association between poor oral health (cavities, periodontal disease and oral
cancer) of lower SES as compared to higher SES counterparts (CDC, 2020d; Peres et al., 2019;
Watt, 2007). Oral health gaps exist for marginalized and socially excluded groups such as
persons who are incarcerated, persons of certain racial/ethnic identities and persons living with
disabilities and in rural communities (Peres et al., 2019). Within the U.S., a greater proportion of
Mexican American (59%) adults age 30 and older, Black (57 %), and Hispanic (49%) adults, are
affected by moderate to severe periodontal disease relative to White counterparts (37%)
(National Institute of Dental and Craniofacial Research, 2021). PD is more common in men
(56%) compared to women (38%) (AAP, n.d.d). Age distribution of PD has been shown to be
highest among the aging population (82%), adults (73%), and adolescents (59%), respectively
(Nazir et al., 2020). Additional factors such as level of educational attainment, insurance status,
and income have some of the greatest impacts on health (Peres et al., 2019; Petersen & Baehni,
2000). Such socioeconomic inequities are found in oral health status including PD, oral healthrelated quality of life and low oral health literacy based on level of educational attainment (Ju et
al., 2021). A meta-analysis of educational attainment as a predictor for chronic periodontal
disease by Boillot et al. (2011) found that individuals with a low level of education had an excess
risk of PD when compared to individuals with high levels of education. One mechanism that may
explain this is the relationship between educational attainment in DM which is a risk factor for
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PD (Boillot et al., 2011). Low levels of education can precede social trajectories through
adulthood that lead the way to low paying occupations, inability to access dental services and
low periodontal health awareness that increase the risk of chronic disease such as PD (Boillot et
al., 2011).
Oral health equity, defined as “fair distribution of oral health determinants, outcomes and
resources within and between segments of a population regardless of social standing,” is key to
driving policy goals and health systems change (Ju et al., 2021, p.2). Social, economic and
political environments are key upstream drivers to the inequalities that impact health and
equitable access to interventions such as those in clinical research which are amenable to change
(Petersen & Baehni, 2012).
Hemoglobin A1c and Periodontal Disease
Proinflammatory cytokines associated with PD such as interleukin-1 (IL-1) and tumor
necrosis factor (TNF) impair insulin and contribute to insulin resistance (Merchant et al., 2016;
Perio- Basics, 2020a). Active periodontal treatment, followed by long-term PMT’s mediate this
inflammatory response. According to a study by Merchant et al. (2016) of 126, 805 persons with
diabetes and PD, after baseline, A1c and initial therapy, HbA1c was reduced by 0.02% (baseline)
and 0.074% (after treatment at three months). Most recently, Chen et al., (2021) reviewed 23
global randomized controlled trials that investigated the treatment effect of PD on DM. The
authors found that periodontal therapy had a significantly beneficial impact on glycemic control
among persons with HbA1c values greater than 9% at baseline. The implications of such
findings may support the benefits of periodontal therapy for poorly controlled persons living
with DM (Chen et al., 2021). The relationship between PD and systemic health is often attributed
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to the spread of microorganisms and their byproducts from dental plaque and inflammatory
mediators (Nazir et al., 2020).
The role of patients’ socio-demographics within the investigation of PD treatment on
HbA1c has not been well discussed within the literature. According to Weinstein et al., (2017),
health care has been noted as one of the most well-known determinants of health. While SDOH
factors contribute to health outcomes twice as much as clinical care, often negatively affecting
poor households and ethnic minority groups, a major gap in the current evidence base on PD and
DM as comorbidities exists, with an inadequate understanding of how these socio-demographic
variables play a role in treatment patterns (Weinstein et al., 2017). Given the inequities in social
justice and health care access, accounting for such demographics and SDOH is imperative to the
advancement of health equity as a national goal. Healthy People (HP) 2030 objectives within the
U.S. has specific aims to address socio-demographic variables such as increasing use of the oral
health care system, insurance access, and reducing the proportion of adults aged 45 years and
older with moderate to severe periodontitis (HP 2030, 2021). Building the public health
infrastructure via oral and craniofacial health surveillance is also included in HP 2030’s
objectives and is a critical step toward tracking oral health diseases such as PD (HP 2030, 2021).
Economic Burden of DM and PD
Chronic diseases such as DM and PD are a growing burden to people and the places in
which they live and work (Petersen & Baehni, 2000). Further, societal inequities are strongly
reflected among major chronic diseases such as PD, DM, cardiovascular disease and cancer
which collectively account for nearly 40% of all chronic diseases (Petersen & Baehni, 2012).
The high prevalence of PD and DM diseases underscore the significance of their public health
impact. DM is the most expensive chronic disease, as uninsured individuals are hospitalized
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170% more on average compared to their insured counterparts (ADA, n.d.a). Diagnosed DM
costs in the U.S. have increased from $245 billion in 2012 to $347 billion in 2017, representative
of a 26% increase over five years (ADA, n.d.b). Direct medical costs (hospital in patient care,
medication/supplies, physician visits) account for $237 billion of the $347 billion figure and 90
billion results from indirect costs such as loss of productivity and inability to work (ADA, n.d.b).
Government insurance including Medicare/Medicaid and the military provides most (67%) of the
diabetes care in the U.S. Private insurance accounts for 31% and 2% of costs are covered by the
uninsured (ADA, n.d.b). Spending is highest among men ($10, 060) than women ($9,110) and
lowest among Hispanics ($8,050) and highest among non-Hispanic Blacks ($10,470) (ADA,
n.d.b). In-patient costs as compared to non-Hispanic Whites are higher among non-Hispanic
Blacks and lower among Hispanics, and non-Hispanic Blacks have 65% more emergency
department visits (ADA, n.d.b).
Treatment of PD is a direct cost, and the oral consequences such as tooth loss and
productivity loss of absenteeism from the workplace are indirect costs (Botelho et al., 2018). In
2018 an estimated $3.49 billion was spent on direct periodontal disease costs in the U.S. and
$150 billion in indirect costs (Botelho et al., 2018). Information systems for periodontal disease
surveillance are nearly non-existent in the United States (Tomar, 2007). The CDC initiated a
Periodontal Disease Surveillance initiative that was implemented into the National Health and
Nutrition Examination survey cycle of 2009-2010 (Eke et al., 2012). This survey was the first to
provide estimates on the prevalence of PD in the adult U.S. population. However, this data was
self-reported from eight questions and was used for predicting the prevalence of PD (Eke et al.,
2012). Primary data collection for surveillance would require highly trained and calibrated dental
examiners and recorders in addition to sterilization monitors who process instruments, dental
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equipment, and maintain infection control protocols. Such methods are resource-intensive
resulting in a barrier to PD surveillance, and the consistencies needed to accurately capture
disease prevalence (Eke et al., 2012; Tomar, 2007).
SDOH and Access to Health Care
Access to Medical Care
People living with diabetes are more likely to visit physician and emergency departments
resulting in admissions more frequently than those without diabetes (McEwen & Herman, 2018).
Those who do not have health insurance see a physician 60% less than insured counterparts, and
are prescribed over 50% less medications (ADA, n.d.b). In 2011, 53% of those living with DM
had at least one dental visit, and 21% had reported not having seen a dentist in five years
(McEwen & Herman, 2018). Patient, provider and health care system barriers impair access to
care (Zgibor & Songer, 2001). Primary prevention of DM requires access to quality medical
care, the ability to pay (insurance or self-pay), and knowledge to properly manage DM on a daily
basis (Zgibor & Songer, 2001). SES mediators such as income and educational level of
attainment play a significant role in the ability of people living with DM to access medical care.
Patients of low SES are less likely to receive specialty care, live in close proximity to services
and access preventative health care (Zgibor & Songer, 2001). The National Health and
Examination Survey (NHANES) III reported increased rates of access to care defined by regular
sources of care, and insurance coverage. However, outcomes from care were inadequate for
patients whose HbA1c was greater than 7% which indicated poor access to quality care as
compared to access to care (Zgibor & Songer, 2001). Zgibor and Songer (2001) define quality
diabetes care as the ability to access diabetes specialists. Within the U.S. it is estimated that over
90% of physician visits for DM are to primary care providers. The U.S. health care systems has
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shifted toward a managed care approach which has placed more responsibility on primary care
providers who report DM being more difficult to treat when compared to other chronic diseases,
which impacts treatment goals and outcomes (Zgibor & Songer, 2001).
Utilization of Medical Care
Data from the National Health Interview Survey (NHIS) 2013 reported that eight out 10
U.S. adults had contact with a doctor or medical health care professional within the past six
months (Villarroel et al., 2015). Of the adults (age 18-39) diagnosed with DM it was estimated
that 29% were not taking medications to control blood glucose levels, as compared to 14% of
adults aged 40-64 and 13.5% of adults aged 65 and older (Villarroel et al., 2015). Young adults
aged 18-39 were twice as likely (31%) to take insulin only to control their blood glucose as
compared to 14% (aged 40-64) and 12% (aged 65 and older) (Villarroel et al., 2015). Access to
specialty health care services such as optometrist, ophthalmologists or eye doctors increased with
age. Screening for cholesterol also increased with age (95% over 40, 97% over 65) as compared
to 88% under 39 (Villarroel et al., 2015).
Access to Dental Care
Many adults have limited access to dental care largely due to challenging financial and
care delivery models (Peres et al., 2019). Within the U.S., public funding for oral health services
has been historically inadequate, with dental care being an optional service for adults under
federal Medicaid law (Hinton & Paradise, 2016). Almost all states (46) and the District of
Columbia provide some dental benefits for adults in Medicaid, while only 34 states cover
benefits beyond medical necessity as of 2017 and only 17 offer extensive benefits (Chazin &
Glover, 2017;Hinton & Paradise, 2016;). With some states choosing to cover adult dental care as
a Medicaid benefit for their beneficiaries, nearly three million adults with income below 100%
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FPL nationally still lack any publicly funded access to dental services, while 25% or 74 million
U.S. adults across all SES groups lack dental coverage. This lack of public access often
contributes to adults not seeking dental care until an acute, painful, and often serious infection
develops (Delta Dental, 2021; Hinton & Paradise, 2016; Peres et al., 2019).
Oral health care is one of the most expensive health problems and has been a low priority
in U.S. Public health programs that serve to reduce health disparities such as Medicare do not
include dental care and only basic oral health services are covered by Medicaid (Zhang et al.,
2021). Prevention plays a key role to oral systemic health and this begins with good oral hygiene.
In one study by Zhang et al. (2021), the U.S. was found to have a modest reduction in
preventative oral health care services among persons with DM and PD. However, prevalence
was lower than in other developed countries like the United Kingdom (85%) and Sweden (95%),
but higher than in developing countries such as Malaysia (17%–33%), and India (11%–28%).
SDOH factors that may have accounted for such differences include economic characteristics,
cost of care, the population’s educational attainment level and the importance that is placed on
dental care within the country’s health care infrastructure (Zhang et al., 2021).
Utilization of Dental Services
A social gradient between income and level of educational attainment exists among oral
health utilization rates within the U.S., Ju et al. (2021) examined the 2015-2016 NHANES crosssectional study on oral health care services. The sample included a total of 4,475 U.S. adults age
30 and older, with health care services being defined as including one dental visit in the past 12
months ( Ju et al., 2021). Over 60% of the sample with lower educational attainment/income had
not visited a dentist within the past 12 months. Participants with higher socioeconomic position
(income and education) were three times more likely to have visited a dentist than participants in
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the lowest socioeconomic position; this finding contributes to the inequities that burden
disadvantaged populations (Ju et al., 2021). Ju et al. (2021) further reported on the correlation
between participants avoiding the dentist due to financial barriers such as lack of insurance,
access barriers such as provider shortages, remoteness and decreased public funding among
states. Racial and ethnic disparities in dental care utilization remains high in the U.S., Hispanic
and non-Hispanic Black populations are almost three times less likely to have dental visits as
compared to non-Hispanic Whites (Ju et al., 2021).
According to 2011 Medicaid data gathered from 44 states by the Center for Health Care
Strategies (CHCS), utilization rates for dental services among Medicaid beneficiaries was low
(Chazin & Glover, 2017). Of the 16 million adult Medicaid beneficiaries included within the data
only 2.6 million used dental services, while Hispanic beneficiaries had the lowest utilization
rates (13.5%) as compared to other racial and ethnic groups (16-17%). Half of all Hispanic
beneficiaries reside in states with no coverage (47%) or emergency only coverage (2.6%) as
compared to White beneficiaries who reside in states with limited (33.5%) or extensive (30%)
coverage (Chazin & Glover, 2021).
Medical-Dental Integration
Similarities in barriers that impair access to quality medical and dental care within the
U.S. have been well established. Within the U.S. Medicare expenditures for oral health related
emergency department visits for persons with chronic disease such as diabetes tops $520 million
annually (DentaQuest, n.d.). Integration of medicine and dentistry is essential to breaking down
the barriers that prohibit equity in health outcomes. Medical-dental integration is an approach to
care that integrates dental medicine into primary care to support individual and population health
(DentaQuest, n.d.). A survey of 254 dental providers in 2020 reported that patients (79%),
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dentists (96%), physicians (90%), employers (92%) and Medicaid dental administrators (85%)
all believe oral health is connected to overall health and that collaboration across medical and
dental providers would improve patient care (DentaQuest, n.d.). Community health programs
and Federally Qualified Health Centers (FQHCs) have successfully implemented medical-dental
integration within their health system frameworks (DentaQuest, n.d.). Additional examples of
medical-dental integration include the Colorado Medical Dental Integration ( MDI Colorado)
which has been evolving since conception in 2007, with the first wave of the project launched in
2014. This specific framework embedded a registered dental hygienist into medical settings and
this has allowed patients who are visiting their medical provider to see a hygienist in a
convenient and familiar setting (MDI Colorado, 2021). The second wave of the project launched
in 2018 and currently 26 organizations serve 27 communities in 39 locations within the state of
Colorado, resulting in vulnerable communities receiving increased access to oral health care
services (MDI Colorado, 2021).
Since March of 2020, COVID-19 pandemic-related shutdowns and pandemic response
efforts have redeployed many dental professionals to important initiatives such as vaccination
delivery (Watt, 2020). Utilization of dental professionals throughout the pandemic demonstrates
clear integration of dentistry into the wider health care system (Watt, 2020).
Participant Recruitment and Novelty of Research
Socio-demographics have been established as risk factors to both PD and DM, thus,
understanding of how these characteristics are integrated into clinical research design is an
important contribution of this systematic review. A bidirectional relationship between PD and
HbA1c has been established (Chen et al., 2021). The purpose of this critical systematic review is
thus to assess the diversity of the sample within experimental and observation research within the
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U.S. recruitment methods used to gain study participants in clinical research on PD and DM,
which may shed light on the inclusivity, or lack thereof, among study samples. Despite growing
diversity within the U.S., racial and ethnic disparities among research subjects persist (Williams,
2018). Within the U.S., racial and ethnic minorities account for only 2% to 16% of all clinical
trials, yet minorities make up nearly 39% of the population with a projected growth rate to 56%
by 2060 (Williams, 2018). Lack of awareness, mistrust, lack of diversity among the clinical and
research team, limited specialty care access, community disconnects and fear of exploitation in
clinical research are barriers that have been reported by racial and ethnic minority subjects
(Williams, 2018).
At present, the existing body of literature has not reported on the inclusivity and diversity
of study samples of experimental and observational research to investigate PD and its treatment
effect on HbA1c. This systematic review offers important and timely contributions given that
racial and ethnic minority populations are projected to grow in the U.S. (Williams, 2018).
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CHAPTER III
SYSTEMATIC REVIEW METHODOLOGY
Research Aims
Primary Aim
The primary aim of this systematic review was to identify how the prevailing research
currently accounts for socio-demographic inclusiveness in clinical research to investigate the PD
treatment effects on HbA1c among persons with DM. To examine the primary goal, an
evidenced based population, intervention, comparison and outcome approach (PICO) was
applied. A PICO approach is common when investing a health care or clinical related question. It
is also useful in narrowing down research aims into a searchable query (Pubrica-Academy,
2020). The primary population defined for this systematic review included persons living with
DM and PD (P) who had undergone scaling and root planning for the treatment of periodontitis
(I) or not (C) in order to assess the role of socio-demographic inclusiveness within experimental
and observational studies. The results were expected to generate implications for integrating
dental and medical professions toward equitable access to care for historically underserved
populations (O). The Preferred Reporting Items for Systematic Reviews (PRISMA) is an
organizational flow diagram (Figure 3) that was used to report the reviews that resulted from the
search query.
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Figure 3

Identification

Study Selection Flow Diagram. Who’s Included?

Records identified through Academic Search CompleteEBSCOhost
(n=327)
Academic Journal Selection (n=312)

Screening

Records with United States Origin Identified
(n=70)

Records Screened
(n=70)

Records removed for
duplicates (n=3)

Eligibility

Excluded Articles:
Full Text for Eligibility
(n= 67)

•
•
•
•
•
•

Pre-Diabetes
Control group given antibiotic
therapy
Fail to provide sub-gingival SRP
PMT within 6 months
Failure to report baseline HbA1c
and PD findings
Prior to year 2000

(n=57)

Included

Studies Included (n=10):
•
•
•
•
•
•
•

Experimental/Observational
Primary Outcome HbA1c control in persons living with DM
Intervention: SRP subgingival with or without antibiotics, chemotherapeutics, systemic antibiotics
At least one (1) PMT following intervention
Oral Hygiene Instructions
Language is English
Years 2000 to 2021

RCTs n=7
Clinical Treatment Pilot Study n=1
Clinical Study with Adjunct cohort n=2
Note: Flow Diagram for Systematic Review
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Secondary Aim
As a secondary aim of this systematic review, a qualitative thematic analysis of existing
studies in the literature using authors’ self-reports on participant recruitment strategies and
existing study limitations was conducted. This qualitative analysis used a deductive coding
protocol to assess how the limitations, if any, that authors report impact recruitment barriers of
the sample population, and the presence or absence of participant socio-demographics. Predefined themes based on a population’s ability to interact with accessibility were defined by
Lévesque’s adapted Access to Health Care Framework (Figure 4) including: ability to perceive,
seek, reach, pay and engage, and served as the key themes of this qualitative analyses. Manual
thematic coding allowed room for additional key themes to emerge, be addressed, and placed
into Microsoft Excel. Use of two secondary coders in addition to the primary researcher as
primary coder were used for inter-coder reliability and validity of findings.
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Figure 4
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Note: Adapted Levesque’s Conceptual Framework of Access to Health Care as cited in Levesque et al. (2013).
http://www.equityhealthj.com/content/12/1/18.

Methods
This study employed the use of a systematic review of the literature as the delivery
method to provide up-to-date quality research evidence to answer the question informed by the
PICO framework (Pollock & Berge, 2017). The focused PICO approach was conducted in
transparent and reproducible process following the PRISMA checklist for systematic reviews
(Figure 3). In order to meet study aims, a single engine electronic search with Academic Search
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Complete (EBSCOhost) was completed between May and November of 2021 based on keywords
listed in Table 1.
Table 1
Key Search Terms
Term
Diabetes Mellitus

Glycemic Control

HbA1c

Periodontal Disease

Periodontal Therapy

Periodontitis

Type 2 Diabetes

Definition
Metabolic disease which disrupts the normal
process of metabolism, converting food into
energy on a cellular level (Enns, 2019). Two main
types often referred to as ‘diabetes’ (CDC, 2020b)
Medical term referring to the typical levels of
blood sugar (glucose) in a person with diabetes
mellitus (Wikipedia, 2021).
Glycated hemoglobin A1c test (HbA1c) reports
average blood sugar levels over the course of two
to three months, standard test used to diagnose
diabetes (Mayo Clinic, 2021a)
Result of inflammation and infection of gums and
bone that support the teeth. Mild form is
gingivitis, moderate to severe form periodontitis.
Used interchangeably with periodontitis (CDC,
2013).
Long-term treatment for periodontal disease
occurring every three to four months (Darcy &
Ashely, 2011).
Chronic inflammatory response in which the body
essentially turns on itself, tissues and bone that
support the teeth are broken down and destroyed.
Classified by stage and grade. Sometimes referred
to as untreated gingivitis (AAP, n.d.c).
Affects 90-95% of the population and results
when the pancreas does not excrete enough
insulin (CDC, 2020c).

Study Selection Inclusion Criteria
Inclusion criteria for this systematic study included: experimental or observational
research with the primary outcome investigating the treatment effect (control of) HbA1c in
persons with diagnosed diabetes mellitus and RCT’s that included an intervention group that had
undergone periodontal therapy in the form of scaling and root planning with or without adjunct
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treatment such as systemic antibiotics, local antibiotics or chemotherapeutic agents and oral
hygiene instruction. Control groups within the trials did not receive subgingival scaling and the
outcome of studies evaluated the change in HbA1c, with at least one three- or six-month followup from baseline findings, which is supported by prior literature (Darcey & Ashley, 2011).
Additionally, studies were in English, published between 2000 and 2021.
Study Selection Exclusion Criteria
Studies that reported on prediabetes, failed to provide scaling and root planning therapy,
had control groups receiving antibiotics, or persons whom have had periodontal therapy within
the past six months were excluded. Randomized clinical trials that failed to report baseline
HbA1c, and periodontal disease findings were also excluded.
Data Analysis for Primary Aim
Once the study sample was selected (Figure 3), a descriptive statistical analysis was used
to report the percentage of racial/ethnic minority inclusiveness in addition to other sociodemographic factors reported in the sample of clinical trials and cohort studies. Such factors
included insurance and marital status, social factors such as smoking, and researcher report of
comorbidities such as cardiovascular disease, and body mass index (Table 2). Baseline HbA1c
compared to post intervention HbA1c was not explored as a secondary analysis to assess the
treatment effect of Pd on HbA1c within this systematic review.
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Table 2
Socio-demographic Sample Reporting

Study

Sample
Size

Mean Age
(SD)

Gender
(M/F)

Racial/Ethnic
Identity

Insurance

Marital
Status

Smoking

Comorbidities

Al-Mubarak et al., 2002

52

51.2 (13.6)

48%/52%

NR

NR

NR

NR

NR

Engebretson et al., 2011
Gay et al., 2014

45
126

53.2 (3)
51.5 (9.0)

53% F***
45.5%/54.6%

NR
100% Hispanic

NR
NR

NR
NR

NR
NR

Jones et al., 2007

165

59.1 (11)

97% M***

81% White

NR

52%
Married

NR
NR
Current 24%
Former 54%
Never 22%

Talbert et al., 2006

25

49.92 (8.41)

48%/52%

NR

NR

NR

BMI

56.7 (10.5)

44.4% F***

NR

NR

NR

BMI
CVD Factors

56.7 (10.6)

55%/45%

84%
Insured

NR

NR

NR

NR

NR

Current 15.4%
Former 35%
Never 49.6%

*Engebretson et al., 2013

*Gelato et al., 2016

514

478

60.87% AA/Black
39.13% White
31.5% Hispanic
29.6% AA/Black
54.4% White
16% Other
32% Hispanic
68% NH
30% AA/Black
54% White
16% other
32.9% Hispanic
67.1% NH
30.4 % AA/Black
53.8% White
15.8% Other

*Michalowicz et al., 2014

473

56.8 (10.6)

55.4%/44.6%

**Bandyopadhyay et al.,
2010

88

55.57 (8.96)

21.59%/78.41%

100% AA/Black

NR

NR

**Fernandes et al., 2009

235

NR

26.38%/73.62%

100% AA/Black

NR

NR
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Current 6.82%
Former 17.05%
Never 76.14%
Current 14.9%
Former 14.9%
Never 70.2%

BMI

BMI
CVD Factors

BMI

NR

Recruitment
Method
Single Center
M/D
PCP
Single Center
Veterans
through PCP
(VA)
Advertisement
/Email
M/D Clinics
Referrals
Media
Community
M/D Clinics
Referrals
Media
Community
M/D Clinics
Referrals
Media
Community
SC
Community
Health fairs
SC
Community
Health fairs

Note: Studies that have asterisks (*) utilized the Diabetes and Periodontal Therapy Trial participants. Studies with
two asterisks (**) are cohort studies. Three asterisks (***) only one gender reported within the study. Studies that
did not report on specific socio-demographics are reported within the table as NR (not reported). AA (African
American), NH (Non- Hispanic). Comorbidities BMI (Body Mass Index), CVD (cardiovascular diseases) factors
include blood pressure and cholesterol lipid panel inclusion within the reporting. Recruitment methods of M/D
(Medical/Dental), Single center refers to one medical or dental clinic, Veterans Affairs (VA), Media includes
newspapers, televisions, social media, radio. Referrals from M/D, and community events such as health fairs,
churches, community fairs. South Carolina is indicated by SC.

Data Analysis for Secondary Aim
This thematic and contextual qualitative analysis reported and deductively coded to
assess how the limitations, as stated by the authors, if any, related to the impact of recruitment
barriers among the sample population, and the presence or absence of participant sociodemographics. Each study was based on emerging theories of PD treatment inversely affecting
HbA1c. Research bias withing the study was controlled by accounting for the researcher’s role
prior to implementing step one of the protocols. Transparency of the methods were outlined
through procedural write-up of all steps of researcher protocol. Step one for the primary
researcher (JJ) and secondary coders (DR and HL) included bracketing bias as it relates to sociodemographic and minority/ethnic group health care disparities in addition to preconceptions of
health care access within the U.S. Bracketing is a technique used to journal ones recognized
preconceptions of the research, thus, mitigating bias effects and increasing rigor (Tufford &
Newman, 2010). Primary and secondary coders were familiarized with the content found within
each studies recruitment strategies, limitations and discussions. An understanding of the
Lévesque (2013) framework was critical to understanding the predefined key themes listed in
Figure 4 JJ developed the framework for the provisional coding scheme (codebook, step two)
based on the five adapted abilities to access health care (middle portion Figure 4). JJ analyzed
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each research article (step three) line by line color blocking each predefined theme while
referencing the codebook (see Codebook Appendix B). Examples of key themes with
description, origin, and interpretation are found within the codebook which was disseminated to
secondary coders. DR and HL coded by taking the code description and theme and applying it to
each article (step four) (n =10). Manual thematic coding allowed for a nuanced approach and
analysis of inductively emerged themes. Following coding, codes were indexed by key themes
into Microsoft Excel for data analysis by primary and secondary coders which allowed for data
to be visualized for interpretation of the most salient findings. Intercoder reliability (ICR) was
established with DR and HL coding independent of one another. Saturation and ICR
measurability were achieved following the agreement of codes, and resolution of any
discrepancies found between secondary coders and primary coder/researcher (JJ, DR and HL).
Adherence to themes was guided by Lévesque’s (2013) adapted access framework (Figure 4).
Implications
This critical systematic review is essential to the representation of inequities among
populations and recruitment methods within clinical trials. Change within participant recruitment
strategies and socio-demographic inclusiveness must be identified as a need within the
assessment of the literature, as identifying need is an initial step that happens before change in
practice (Kuthy et al., 2003). This critical review may serve as an initial assessment and
informational tool to dental and medical health care professionals by identifying inequities
among individuals and groups that are at an increased risk of poor oral health. Subsequently the
results of this review may initiate policy change and reform within existing public programs such
as Medicare and Medicaid within the U.S. Further, implications for the evaluation of and
potential improvements to participant recruitment strategies may result from this essential review
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that will work toward improvements in medical and dental integration through equitable access
to clinical trials, health promotion, prevention and intervention programs that advance health
equity through improved health outcomes.
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CHAPTER IV
RESULTS
Results for Primary Aim
Quantitative Analysis
Approximately 327 articles were screened for study inclusion criteria
(experiment/observational, primary outcome control of HbA1c, SRP intervention, at least one
PMT, Oral hygiene instruction (OHI), English, years 2000-2021). Within the initial search query,
312 academic journals were screened based on titles and abstracts of experimental and
observational studies with the original investigation of periodontal effects on HBA1c with, or
without, antimicrobial or antibiotic assistance. Author affiliation within the U.S. was also
screened. Approximately 70 articles within the U.S. were identified, with three removed for
duplication (Figure 3). Sixty-seven (n =67) full text articles were screened for
inclusion/exclusion criteria. A total of 57 articles resulted in exclusion based on the criteria for
elimination which includes: report of pre-diabetes, control groups received antibiotic therapy,
clinical intervention failed to provide SRP, PMT was completed within the past six months, no
baseline HBA1c was reported and the research was conducted prior to year 2000.
Articles (n =57) were further screened to confirm clinical sites were within the U.S., with
systematic reviews that resulted from the search query in addition to one manual search from
years 2000 to 2021 cross-referenced to ensure that this study was inclusive to studies reported in
recent reviews. The most recent systematic review by Chen and et al., (2021) included RCTs
through April 2020.
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The purpose of each included study was to investigate the treatment effect of periodontal
disease on hemoglobin A1c in persons living with diabetes. Seven randomized controlled studies
met the inclusion criteria of this review. Additionally, one clinical intervention (Talbert et al.,
2006) and two cohort studies one prospective and one retrospective (Bandyopadhyay et al.,
2010; Fernandes et al., 2009) were included, with data extracted from a clinical intervention
which included the Gullah African American communities of coastal South Carolina for both
cohort studies. A total of 10 studies were included within this systematic review.
Descriptive Findings for Primary Aim
Descriptive results on the sociodemographic characteristics of study participants included
in this review are shown in Table 2. All studies included (n =10) reported sex of participants.
Adult women made up the majority of participants in 60% (n =6) of studies. Participants were
primarily middle age 45-64 as reported in 90% (n =9) of studies. Eighty percent (80%) of studies
reported sample racial/ethnic identity, which was predominantly White. Marital status and dental
insurance coverage were socio-demographic factors accounted for separately in only two studies
(n =2). Approximately 84% (n = 409) of the sample in Gelato et al. (2016) had dental insurance,
52% of the sample in Jones et al. (2007) was married. Three level (current, never, past) smoking
was reported in 40% (n =4) of studies and comorbidities including body mass index (BMI) and
cardiovascular disease factors (CVD) such as high blood pressure and lipid panel reporting was
accounted for in 50% (n =5) of all studies. Results of the primary aim are suggestive of studies
not being representative of who is most at-risk or in need of intervention, for example; low SES
communities, older adults, men, and particular racial/ethnic identities.
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Results for Secondary Aim
Qualitative Data Analysis
In total, ten studies (n =10) were included in the study sample for contextual qualitative
analysis. Two studies (n =2) were observational in nature (blue highlight Table 2) and eight (n
=8) were experimental. All studies investigated the treatment effect of periodontal disease on
hemoglobin A1c control in persons living with diabetes and were conducted within the U.S from
years 2000 to 2021.
Deductive qualitative analysis based on the adapted framework from Lévesque et al.
(2013) is reported in Figure 4. Emerging categories of recommendation/solutions and health
promotion and education were added as inductive themes based on author accounts. These
categories of both deductive and inductive themes included:
A. Ability to Perceive, which referred to the need for care among populations which can be
determined by factors such as health literacy and health beliefs. A subgroup to the ability
to perceive is approachability which relates to the fact that people who face health needs
can identify services exist and they can be reached. The ability to reach contributes to
health outcomes. Factors such as transparency, outreach, information, screening, trust and
expectations can impact one’s ability to perceive care (Lévesque et al., 2013).
B. Ability to Seek, related to the concept of personal autonomy in which an individual has
the opportunity to make informed decisions, can choose to seek out care, and be informed
of all health care options. Factors such as professional values/norms of the health care
provider, culture of both provider and patient, gender, and personal and social values
impact the ability of an individual to seek care. The subgroup acceptability relates to the
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culture or social factors that determine whether a person can accept aspects of health care
services based on the race, sex, or social group of providers (Lévesque et al., 2013).
C. Ability to Reach (subgroup availability and accommodation),referred to health services
being reachable in a physical and timely manner. Physical characteristics such as
concentration, distribution, building access, urban spread and transportation can impact
the ability to reach certain demographics and offer health care access (Lévesque et al.,
2013).
D. Ability to Pay, referred to the economic capacity for people to spend resources and time
to use health care resources. This can and does include the mode of payment, price of
care, travel time, a patients’ income and the perceived quality of the care and provider
behavior. Direct prices for health care (facility cost) and indirect costs (insurance) and
opportunity costs (loss of income from time off work, and travel) impact one’s ability to
pay. The subgroup affordability heavily impacts utilization rates of health care resources
(Lévesque et al., 2013).
E. Ability to Engage, referred to the participant and involvement within the decisions of
their care as it relates to treatment and completion of treatment recommendations. This
categorical structure is strongly related to the Ability to Perceive, self-efficacy, selfmanagement, and the ability to receive care that is appropriate for the person given the
resources and skills that they possess (Lévesque et al., 2013).
F. Recommendation and Solutions, was an emergent theme based on the author accounts
within the research for proposed ideas to mitigate participant recruitment and inclusion
criteria inequities. Solutions and/or subgroup recommendations may also be
representative of future research needs that will address socioeconomic disparities among

35

racial/ethnic minorities groups, low SES communities and structural barriers as they
related to social determinants of health.
G. Health Promotion and Education, was a second emergent theme based on researcher
accounts of oral hygiene instruction, dispensing of home care aids and home care
instructions to participants within the study and/or participants that were excluded.
Qualitative Results for Secondary Aim
Approximately 243 cumulative codes were identified based on the categories between the
primary and secondary coders. Thirty-nine codes (n =39) were identified as agreed upon codes
(Table 3). A 75% intercoder reliability between the primary and secondary coders was obtained
based on the agreed upon codes from secondary coders (percentage agreement) to primary
coders key coding schema. Of the 39 codes, two were condensed resulting 37 total codes.
Approximately 18 codes are represented in Table 4. The ability to perceive, seek, and engage
were key themes found in almost all (90%) research studies. The most salient findings were the
ability to engage and perceive health care access; of the 243 cumulative codes these key themes
accounted for over half (56%; n =135) of these codes. Nearly all (80%; n =8) of the studies
accounted for the ability to reach oral health care access, less than half (40%; n =40) discussed
barriers to health care access based on an individual’s ability to pay, and over half (60%; n =6)
discussed recommendations for future research that address racial/ethnic and social disparities.
An emergent theme of health promotion and education resulted in half (50%; n =5) of the studies
mentioning oral hygiene instructions being given to participants.
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Table 3
Intercoder Reliability Codes
Quote

Researchers

Theme

Intercoder
Agreement

Child
Nodes

Secondar
y Theme

Coder

Child Nodes

"Participants were screened from an established cohort
study…regularly scheduled community health fairs, recruitment
events at local churches, and other community events"

Fernandes et al.,
2009

Ability to
Perceive

JJ/DR

Outreach,
Screening,
Trust

Ability to
Engage

HL

Adequacy

"Twenty-five participants with type 2 diabetes were recruited
through advertisements and email messages".

Talbert et al.,
2006

Ability to
Perceive

JJ/DR/HL

Outreach,
Information

"Subjects were recruited during their routine maintenance visit
with their primary physician at a comprehensive care diabetes
center…and were then questioned about their dental care; a
subsequent dental screening exam determined eligibility"

Engebretson et
al., 2011

Ability to
Perceive

JJ/DR

Outreach,
Screening,
Information,
Trust

Ability to
Reach

HL

*Appts.

"Participants also varied among centers with some centers
recruiting a great proportion of participants from diabetes clinics,
or dental clinics or by a means of study advertisements".

Michalowicz et
al., 2014

Ability to
Perceive

JJ

Health
Literacy

"We should note that the population included in this study was
Hispanic individuals"

Gay et al., 2014

Ability to
Seek

JJ/DR

Ability to
Reach

HL

Engage

"The study population was geographically and ethnically diverse,
increasing generalizability of the results"

Engebretson et
al., 2013

Ability to
Seek

JJ/HL

Ability to
Reach

DR

Geographic
location

"We should note that the population included in this study
was…low socioeconomically disadvantaged group".

Gay et al., 2014

Ability to
Seek

JJ/DR

Ability to
Engage

HL

**Empower.
***C&C
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Culture,
Values,
Personal,
Social
Professional
values,
Culture,
Personal and
Social
values
Culture

"Gullah African Americans…13 years of age with T2D were
included in the study".

Fernandes et al.,
2009

Ability to
Seek

JJ/HL

Culture,
Age,
Inclusion
criteria

"…74% of our subjects were women, and 61% of the subjects
were between the ages of 51-70 years"

Fernandes et al.,
2009

Ability to
Seek

JJ/DR/HL

Culture, Age

"Because of the nature of VA patients, there are few women in
this study. This is an important omission that should be addressed
in future trials"

Jones et al.,
2007

Ability to
Seek

JJ/DR/HL

Gender

"Veterans with one or more haemoglobin A1c (HbA1c) values
>8.5% within the last 6 months"

Jones et al.,
2007

Ability to
Seek

JJ/DR/HL

Values,
Culture

"…recruitment to be different at each site and because the
populations have varying frequencies of minorities and lowincome veterans".

Jones et al.,
2007

Ability to
Seek

JJ/DR

Culture

"Veterans indicated interest…using a pre-addressed, postage paid
postcard"

Jones et al.,
2007

Ability to
Seek

JJ/DR

Values,
Culture

"This study population of this report was extracted from an
ongoing clinical trial to evaluate periodontal disease treatment
interventions among adult Gullah African Americans with T2DM"

Bandyopadhyay
et al., 2010

Ability to
Seek

JJ/HL

Culture and
Values

"…(Gullah)…considered direct descendants of native
Africans…geographic and cultural factors…Gullah remain
isolated"

Fernandes et al.,
2009

Ability to
Reach

JJ/DR

"…Gullah have…lower level of non-African genetic admixture as
compared with other African American…due to their longtime
geographical, social, and cultural isolation"

Bandyopadhyay
et al., 2010

Ability to
Reach

JJ/DR

"Subjects with baseline HbA1c levels >10% were referred for
medical consultation to a medical facility serving indigent
populations"

Gay et al., 2014

Ability to
Reach

JJ/DR/HL

*Appts.

"Participants reported limited access to medical and oral care
services"

Gay et al., 2014

Ability to
Reach

JJ/DR/HL

****Accom.
Mechanisms

"Recruitment was restricted to residents of South Carolina living
along the coastal border and 30 miles inland"

Fernandes et al.,
2009

Ability to
Reach

JJ/DR/HL

Geographic
location
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Geographic
location,
Living
environment
Geographic
location,
Living
environment

Ability to
Engage

DR

Adequacy

Rec.
Solutions

JJ/DR

Future
Research
Enrollment

Ability to
Seek

HL

Culture

"…limited in generalizability as they may only apply to this
specific population living in the Sea Islands of South Carolina"

Bandyopadhyay
et al., 2010

Ability to
Reach

JJ/HL

Geographic
location

Ability to
Engage

DR

"These subjects were also predominantly of lower socioeconomic
status, with limited dental care access"

Bandyopadhyay
et al., 2010

Ability to
Pay

JJ/DR

Income

Ability to
Reach

DR

Gay et al., 2014

Ability to
Engage

JJ/DR

**Empower.
Adherence

Health
Promotio
n and
Education

Self-care

"At baseline twenty percent of the test and control subjects were
not taking medications to treat their medical condition. As a
component of the present research, we had counselled all
participants on living a healthy lifestyle and provided NIH/NIDCR
brochures with information on oral health habits and therapies as
well as oral hygiene kits"

Gay et al., 2014

Ability to
Engage

JJ/DR/HL

***C&C,
Information

Health
Promotio
n and
Education

Self-care

"We contacted primary care providers to obtain concurrences with
our contacting their patients…by seeking physician concurrence,
in essence we notified each participant’s primary care provider
that his or her patients' diabetes was under poor control…because
of this notification, some providers likely became more aggressive
in treating these patients..."

Jones et al.,
2007

Ability to
Engage

JJ/DR/HL

***C&C

Ability to
Perceive

Transparency

Engebretson et
al., 2013

Ability to
Engage

JJ/DR/HL

***C&C

Gelato et al.,
2016

Ability to
Engage

JJ/DR/HL

***C&C

Ability to
Perceive

Health
Literacy

Gelato et al.,
2016

Ability to
Engage

JJ/DR/HL

***C&C

Ability to
Perceive

Health
Literacy

"Toothbrushes and inter-proximal brushes were given to all
participants with instruction to use twice daily"

"…our final enrolled participants who were under the care of a
physician for their diabetes and who were within a range of
HbA1c"
"At the time of enrollment, study participants and their diabetes
care providers agreed to not change diabetes medications during
the study"

"Both patient and physician were engaged in minimizing diabetes
medication during the study"
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****Accom.

"Poor oral health care has traditionally been linked to lower
socioeconomic status, which may have influenced our results".

Bandyopadhyay
et al., 2010,
Fernandes et al.,
2009

Ability to
Engage

JJ/DR

Technical
quality,
Information,
Selfefficacy,
Empower.,
Adequacy

"Men and women 35 years and older were eligible if they had
physician-diagnosed type 2 diabetes"

Engebretson et
al., 2013

Ability to
Engage

JJ/DR/HL

***C&C,
Adequacy

"This multi-site…controlled clinical trial…at four department of
Veterans Affairs facilities in greater Boston from December 2000
until November 2004"

Jones et al.,
2007

Ability to
Engage

DR/HL

Adequacy

"These considerable disparities for chronic diseases and their
additional genetic homogeneity position the Gullah as a
remarkable population to study"

Bandyopadhyay
et al., 2010

Rec.
Solutions

JJ/DR

Future
research,
enrollment

"Low socioeconomic status, the presence of the other systemic
diseases, and a unique genetic background may increase the
susceptibility to periodontal disease, all of which warrant further
investigation"

Fernandes et al.,
2009

Rec.
Solutions

JJ/DR

Future
Research

"Enrollment of more men and/or younger subjects may change the
study results; every effort will be made to increase the recruitment
of these groups for future studies"

Fernandes et al.,
2009

Rec.
Solutions

JJ/DR/HL

Future
research,
Selection,
Enrollment

"A future analysis for this same study population is planned to
assess disparities in periodontal disease profession at the mouth
level according to glycemic control while controlling for both
clinical and socioeconomic factors"

Bandyopadhyay
et al., 2010

Rec.
Solutions

JJ/DR/HL

Future
Research

"Clearly, larger studies of subjects with type 2 diabetes are needed
to confirm whether this treatment is safe and effective…"

Engebretson et
al., 2011

Rec.
Solutions

JJ/DR/HL

Future
Research
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Rec.
Solutions

DR/H
L/JJ

*****SES

Ability to
Reach

JJ

Geographic
location

"Past smokers…overweight also had significantly increased
odds…treatment of prevention of periodontitis may be more
critical in these specific groups of this study population"

Bandyopadhyay
et al., 2010

Rec.
Solutions

JJ/DR

Enrollment,
Future
Research,
Screening

"Such individuals may, therefore, be appropriate targets for
interventions aimed at reducing the considerable periodontal
disease disparities exhibited"

Bandyopadhyay
et al., 2010

Rec.
Solutions

JJ/HL

Screening,
Future
Research

Note: * Abbreviation for Appointments; **Empowerment, ***Coordination and Continuity,
**** Accommodation, ***** Socioeconomic Status.
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Table 4
Researcher Report of Participant Recruitment and Study Limitations
Secondary
Theme

Secondary
Nodes

Outreach
Information
Trust

Ability to
Reach

*Appt.

Culture

Ability to
Engage

***C&C

Income

Ability to
Reach

**Accom.

Ability to
Engage

***C&C

Ability to
Perceive

Transparency

Ability to
Engage

***C&C

Researcher

Quote

Theme

Talbert et al.,
2006

"Twenty-five participants with type 2 diabetes were recruited through
advertisements and email messages"
"Subjects were recruited during their routine maintenance visit with their
primary physician at a comprehensive care diabetes center…and were then
questioned about their dental care; a subsequent dental screening exam
determined eligibility"
"We should note that the population included in this study was…low
socioeconomically disadvantaged group"
"…74% of our subjects were women, and 61% of the subjects were between the
ages of 51-70 years"
“…(Gullah)…considered direct descendants of native Africans…geographic
and cultural factors…Gullah remain isolated”
"Subjects with baseline HbA1c levels >10% were referred for medical
consultation to a medical facility serving indigent populations"

Ability to
Perceive

Engebretson et
al., 2011
Gay et al., 2014
Fernandes et
al., 2009
Fernandes et
al., 2009
Gay et al., 2014
Gay et al., 2014

"Participants reported limited access to medical and oral care services"

Bandyopadhyay
et al., 2010

"These subjects were also predominantly of lower socioeconomic status, with
limited dental care access"
"We contacted primary care providers to obtain concurrences with our
contacting their patients…by seeking physician concurrence, in essence we
notified each participant’s primary care provider that his or her patients'
diabetes was under poor control…because of this notification, some providers
likely became more aggressive in treating these patients...".
"…our final enrolled participants who were under the care of a physician for
their diabetes and who were within a range of HbA1c"

Jones et al.,
2007
Engebretson et
al., 2013
Bandyopadhyay
et al., 2010,
Fernandes et
al., 2009
Engebretson et
al., 2013

Ability to
Perceive
Ability to
Seek
Ability to
Seek
Ability to
Reach
Ability to
Reach
Ability to
Reach
Ability to
Pay

"Poor oral health care has traditionally been linked to lower socioeconomic
status, which may have influenced our results"

Ability to
Engage

"Men and women 35 years and older were eligible if they had physiciandiagnosed type 2 diabetes"

Ability to
Engage
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Child
Nodes
Outreach
Information

Culture
Age
Location
*Appt.
**Accom.
Mechanisms

Selfefficacy
Adequacy
Information
***C&C
Adequacy

****Rec.
Solutions

Fernandes et
al., 2009

"Low socioeconomic status, the presence of the other systemic diseases, and a
unique genetic background may increase the susceptibility to periodontal
disease, all of which warrant further investigation"

****Rec.
Solutions

Fernandes et
al., 2009

"Enrollment of more men and/or younger subjects may change the study
results; every effort will be made to increase the recruitment of these groups for
future studies"

Rec.
Solutions

Engebretson et
al., 2011

"Clearly, larger studies of subjects with type 2 diabetes are needed to confirm
whether this treatment is safe and effective…"

Rec.
Solutions

Bandyopadhyay
et al., 2010

"Past smokers…overweight also had significantly increased odds…treatment of
prevention of periodontitis may be more critical in these specific groups of this
study population"

Rec.
Solutions

"Toothbrushes and inter-proximal brushes were given to all participants with
Health
instruction to use twice daily"
Promotion
"At baseline twenty percent of the test and control subjects were not taking
medications to treat their medical condition. As a component of the present
Health
Gay et al., 2014
research, we had counselled all participants on living a healthy lifestyle and
Promotion
provided NIH/NIDCR brochures with information on oral health habits and
therapies as well as oral hygiene kits"
Note: *Abbreviation for appointments, **accommodations, *** coordination and continuity, ****recommendations
Gay et al., 2014

43

Future
Research
Future
Research
Selection
Enrollment
Future
Research
Future
Research
Screening
Enrollment
Self-Care

Ability to
Engage

Adherence

Self-Care

Ability to
Engage

***C&C

Theme 1: Ability to Perceive
Almost all reported studies (90%; n =9) discussed a participant’s ability to perceive care
and/or gave reference to recruitment strategies that increased the ability to perceive care from the
patient and provider perspective (see Figure 5, Research Key Theme Code Frequency).
Approximately 58 codes found within 90% of studies (n =9) were identified as the ability to
perceive, as demonstrated by the author explanation below:
“…Twenty-five participants with type 2 diabetes were recruited through advertisements
and email messages…,” (Talbert et al., 2006).
This author has explained that participants were recruited if they were able to view
advertisements and receive emails. This form of recruitment excludes such individuals who do
not have access to technology, creating a barrier to health care inclusion and access. Another
example of the ability to perceive care was given by Engebretson et al. (2011):
“…Subjects were recruited during their routine maintenance visit with their primary
physician at a comprehensive care diabetes center…and were then questioned about their
dental care; a subsequent dental screening exam determined eligibility…,” (Engebretson
et al., 2011).
This author account illustrated the ability of the organization and the participant to
understand and perceive the need for an oral health care intervention offered for control of
periodontal conditions (PD) and DM. As a result, participants that were screened at their primary
health care provider located within a comprehensive diabetes care center demonstrated
coordination of care which increased the perception of need resulting in provider directed
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intervention recommendations for the treatment of PD and its related control on HbA1c. This
recruitment method excluded individuals living with T2DM that are unable to access specialty
diabetes care centers with support of their PCP.
Figure 5
Researcher Key Theme Code Frequency

16

Code Frequency

14
12
10
8
6

4
2
0

Researchers
Ability to Perceive

Ability to Seek

Ability to Reach

Ability to Pay

Ability to Engage

Recommendations/Solutions

Note: Frequency reporting accounts for intercoder reliability and validity. Key themes that were
validated have been removed from tally frequency. Research group Jones et al., 2007 accounted
for Ability to Pay one (1) time, and this code was coded by primary and secondary coders, to
avoid no representation a frequency of one (1) was still assigned.
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Theme 2: Ability to Seek
Qualitative results found that almost all studies reported the ability to seek health care
theme (90%; n =9). Approximately 31 codes found within the nine studies were identified as the
ability to seek. Recognition of care and the ability to make an informed decision guide one’s
ability to seek health care (Lévesque et al., 2013), (see Figure 5, Research Key Theme Code
Frequency), as shown by the author account here:
“…We should note that the population included in this study was…low
socioeconomically disadvantaged group…,” (Gay et al., 2014).
This author demonstrated the research recruitment methodology to be one that is
inclusive to a low SES demographic. Specifically, this study recruited Mexican-American
participants living with T2DM. As explained further by the study authors, this demographic was
underserved and faces many barriers such as socioeconomic status, language, and limited access
to medical services which perpetuates an increased risk for the development of PD and DM and
is subsequent comorbidities and/or complications such as cardiovascular disease, and
hypertension (Gay et al., 2014). Table 4 highlights remaining key quotes that relate to one’s
ability to seek care.
Theme 3: Ability to Reach
Codes that indicated a participant or researcher ability to reach a clinical dental
intervention that promotes management of PD and DM were accounted for in the majority of
studies (80%; n =8), with approximately 20 codes identified (see Figure 5, Research Key Theme
Code Frequency). Ability of the aging population, those with physical disability such those
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whom are wheel chair restricted and the inability to be absent from work in effort to seek
medical care restrict an individual’s access to health care services (Lévesque et al., 2013), as well
as participate in a clinical research study. When resources are not evenly distributed across the
country or within a specific area, the Ability to Reach those most at risk of PD and DM and in
need of intervention is further challenged, as is the ability of an individual to access health care
services. The following quote illustrated the authors’ reports as they relate to the thematic code
Ability to Reach:
“ …(Gullah)…considered direct descendants of native Africans…geographic and cultural
factors…Gullah remain isolated…,” (Fernandes et al., 2009).
This author detailed some specific cultural and geographic factors that may be isolating
to individual groups residing in South Carolina. Such factors perpetuate structural and social
barrier to oral health and medical health care access. In another example, Gay and et al., (2014)
reported with this quote on the lack of access to health care resources:
“…Participants reported limited access to medical and oral care services…,” (Gay et al.,
2014).
In the Gay et al., 2014 example, it was important to note that participants identified as
Mexican-American residing within the state of Texas. Limited access to medical and dental
services may impact the ability to reach participants most in need of an intervention that
increases health outcomes of PD and DM. Additional quotes within this key theme are found
within Table 4.
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Theme Four: Ability to Pay
In less than half of the research studies examined, participant ability to pay was
mentioned (40%; n =4) by author accounts, for a total of 11 codes (see Figure 5, Research Key
Theme Code Frequency). Below is a quote that represented authors’ perception of the
participants ability to pay based on the socioeconomic status of the participant and their reported
access to care:
“…These subjects were also predominantly of lower socioeconomic status, with limited
dental care access…,” (Bandyopadhyay et al., 2010).
Theme Five: Ability to Engage
In almost all studies examined, the ability to engage was reported (90%; n =9). Figure 5
shows the frequency at which this key theme was reported. Approximately 77 codes among the
nine studies were identified as the ability to engage. This resulted in the highest frequency, with
the most salient findings to be addressed within the discussion. Assessing barriers that
disproportionately impact an individual’s ability to engage with health care based on
race/ethnicity, SES, age, and sex was of importance to evaluate within this code as these are
known barriers accounted for within chapter II health care and dental services utilization rates.
As described by the authors below:
“…We contacted primary care providers to obtain concurrences with our contacting their
patients…be seeking physician concurrence, in essence we notified each participants’
primary care provider that his or her patients’ diabetes was under poor control…because
of this notification, some providers likely became more aggressive in treating these
patients…,” (Jones et al., 2007).
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This authors’ report demonstrated the ability to engage and perceive and highlights the
advantage of participants who are being co-managed by health care providers to treat DM and
PD. Below another study documented an example of participants having privilege to health care
access which allowed them to participate within this study:
“…Men and women 35 years and older were eligible if they had physician-diagnosed
type 2 diabetes…,” (Engebretson et al., 2013).
This authors’ account underscores the importance of coordination and continuity of care among
interprofessional groups.
Theme Six: Recommendations and Solutions
This systematic review sought author accounts of recommendations and solutions to
mitigate health care access disparities among oral health care resources. It was unknown if such
accounts would emerge from author reports within their respected studies. However, over half of
the studies presented (60%; n =6) with emergent codes that directly discussed recommendation
and/or solutions to future research, participant recruitment and enrollment/screening methods.
Approximately 30 codes were identified by the primary and secondary coders within the six
studies. Findings within these codes documented an understanding of cultural and health
inequality awareness on behalf of the researchers. These results validated recommendations by
accounting for author reports describing the need to make clinical research accessible to all
persons, especially those that are most at risk and/or in need of an intervention to co-manage PD
and DM. Such demonstration of awareness was noted by the following researcher accounts
(child nodes and additional accounts can be found within Table 4, Researcher Report of
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Participant Recruitment and Study Limitations). As illustrated by the below account describing
recommendations:
“…Low socioeconomic status, the presence of the other systemic diseases, and a unique
genetic background may increase the susceptibility to periodontal disease, all of which
warrant further investigation…,” (Fernandes et al., 2009).
This author account contributes to the need of future research that as described within this review
focus on those most at risk which include but are not limited to, communities with low SES,
racial/ethnic minorities, and comorbidities that increase the risk of susceptibility to PD and poor
health outcomes for persons living with PD and DM. A second example which highlighted the
need for incorporation of gender and age, specifically, was outlined as follows:
“…Enrollment of more men and/or younger subjects may change the study results; every
effort will be made to increase the recruitment of these groups for future studies…,”
(Fernandes et al., 2009).
Although the authors did not specifically report on what efforts should be made to mitigate the
lack of diversity within their sample, they acknowledged that there was indeed a perceived need.
Increasing diversity could also come from increasing the participant sample with comorbidities
to DM and risk factors that influence PD such as those described below:
“...Past smokers…overweight also had significantly increased odds…treatment of
prevention of periodontitis may be more critical in these specific groups of this study
population…,” (Bandyopadhyay et al., 2010).
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This author account demonstrated author awareness of the bi-directional relationship that PD and
DM have with environmental factors in addition to comorbidities that influence PD and DM
outcomes.
Theme Seven: Health Promotion and Education
Health promotion and education was an emergent theme by authors’ accounts that
paralleled many aspects of the ability to engage based on key child nodes of information (Table
3). Approximately half (50%; n =5) of the studies mention educating their participants on oral
hygiene, as expressed in the quotes below:
“…Toothbrushes and inter-proximal brushes were given to all participants with
instruction to use twice daily…,” (Gay et al., 2014).
“…At baseline twenty percent of the test and control subjects were not taking
medications to treat their medication conditions. As a component of the present research,
we had counselled all participants on living a healthy lifestyle and provided NIH/NIDCR
brochures with information on oral health habits and therapies as well as oral hygiene
kits…,” (Gay et al., 2014).
The results of this coding schema resulted in author accounts of health promotion and education
that suggested the importance of basic educational instruction.
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CHAPTER V
DISCUSSION
The present review was conducted to examine the existing body of literature for author
account of inclusivity and diversity of study samples in experimental and observational research
which investigated PD and its treatment effect on HbA1c. To the researcher’s knowledge this is
the first account of a systematic review that accounts for such, in addition to critically applying
Lévesque’s et al., (2013) Framework of Access to Health Care through contextual qualitative
analysis to the existing body of scientific research in this topic area.
Primary Aim
Results from the primary aim found that data collection of socio-demographics included
predominantly middle-aged, White, women with access to primary care providers (Table 2,
Socio-demographic sample reporting). Such findings are suggestive of research participants and
outcomes not being generalizable to those who are most at risk for PD and DM which includes
low SES, older adult populations, men, and racial/ethnic minorities. Recruitment methods as
noted in Table 2 may provide insight to the sampling frame and results. Single center and colocated medical and dental offices (n =1), primary care provider (PCP), Veteran Affairs,
advertisement through social media, radio and television, community health fairs/clinics, and
places of worship are reported in Table 2. Dental safety-net providers such as single center
clinics affiliated with academic learning institutions and Federally-Qualified Health Centers
(FQHCs) are structures that support populations who face barriers that disproportionately affect
access to care, typically those whom are economically disadvantaged, underinsured, uninsured,
and unable to pay for services out of pocket (American Dental Education Association [ADEA],
2018). Without dental safety nets such as academic institutions and FQHCs, millions of
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Americans would be without dental care (ADEA, 2018). Given the type of facilities recruiting
participants, and access to a large number of persons living with PD and DM, this study may
inform a review of academic institution recruitment methodologies and practices that address
potential barriers that impact participant recruitment such as lack of diversity in providers and
mistrust of research teams (Williams, 2018). A specific recommendation is to incorporate focus
groups among the clinical participants in hopes of gaining a better understanding of clinical
research barriers based on the participant account and not that of researcher perception.
Secondary Aim
Two major themes emerged from the qualitative secondary aim, ability to perceive and
the ability to engage which accounted for the majority of all codes (56%; n =135). The ability to
engage had the highest frequency of the codes between the two themes (32%; n =77).
Personal health literacy contributes to an individual’s ability to perceive need and is
defined as the degree to which individuals have the ability to find, understand, and use
information and services to inform their health-related decisions for themselves and for others
(CDC, 2021c). There is also organizational health literacy which refers to the degree to which
organizations equitably enable individuals to find, understand, and use information and services
to inform their decision and actions as it relates to the organization and others (CDC, 2021c).
Lévesque’s (2013) framework unites both the individual and the provider (organizational)
abilities to access health care. Oral health literacy intersects health literacy as the degree to which
an individual can obtain, process, and understand basic oral and craniofacial information needed
to make informed health decisions (Burgette et al., 2016). Understanding the importance of
health literacy as it relates to both the participant and researcher in a dental health care setting is
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pivotal in understanding the author accounts of perceived ability to access clinical dental
research interventions, and thus the ability to engage in care .
Author accounts within the results of this study specific to the ability to perceive relied
on the ability of participants to access technology. However, within the U.S. over 24 million
people lack access to internet services and over 20% do not have a computer (Selby, 2018).
Additionally, the ability to perceive care and utilize it is influenced when interventions are
provider-led. Clinical research in colorectal cancer screening has found that provider directed
interventions increase positive health outcomes (DeWalt et al., 2006 as cited in Burgette et al.,
2016). Yet approximately 90% of the population living with T2DM sees only a PCP and does
not have managed care with a diabetes specialist (Zgibor & Songer, 2001). This fact is relevant
as study findings presented within this systematic review may not generalizable to the general
population living with DM.
The ability to engage was highlighted in particular by the Jones et al., (2007) study
conducted through the Veterans’ Affairs. Approximately 165 veterans engaged in health care
(medical and dental). The results of this study found no association between treatment of PD and
HbA1c control, however, this was unlikely to be generalizable as participants were able to
engage with their PCP and treat those found to be in poor control (Jones et al., 2007). This was
not representative of the entire demographic of veterans who are unable to reach a veteran’s
clinics and as a result are excluded from such an intervention. Approximately 48% of all
registered veterans between October 1, 2001 to June 30, 2015 were not able to access health care
services (U.S. Department of Veteran’s Affairs, 2020), resulting in a possible widening of the
disparity gap and health equality among this particular vulnerable population. Further, as it is
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estimated that over seven million people within the U.S. have undiagnosed T2DM (CDC,
2020c), there is a clear need within this group for medical and dental interventions.
Although the ability to seek health care access was accounted for in the majority of all
studies (90%; n =9) it was not found to be a key theme based on code frequency. However, it is
relevant for recommendations from this timely review as race and other socio-demographic
factors such as education are strongly related to oral health literacy and can impact the ability of
an individual to seek oral health care services; in addition to perceiving need and engaging in
care (major themes) (Burgette et al., 2016). Gay et al. (2014) conducted their study among
Mexican-Americans within the U.S., specifically within Texas. This is critical to note, as health
care access and affordability have contributed to the state of Texas ranking last in both categories
for the U.S., with racial/ethnic minorities disproportionately impacted as compared to their
White counterparts (Ortiz, 2019). Lack of expanded Medicaid coverage to Texans has
contributed to these disparities as of 2019 (Ortiz, 2019). Within the author accounts found in the
results, SES was discussed and acknowledged yet the authors did not provide any
recommendations to mitigate such a barrier and increase access to a dental intervention.
Furthermore, the ability to pay for care was reported by less than half of the authors
(40%; n =4). Literature shows the ability to pay for health care is a widely accepted and used
concept within the health care access, service and economics literature and often serves as both a
facilitator of and barrier to accessing health services, including oral health care (Lévesque et al.,
2013). This concept describes a patient’s ability to pay for health care through income, savings,
or taking of personal loans without the risk of losing basic necessities such as a home, to cover
health care expenses. Social isolation, poverty, and an indebtedness are factors that greatly
restrict the ability of an individual to pay for health care needs (Lévesque et al., 2013). Study
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findings presented here demonstrated that insurance coverage was reported by Gelato et al.,
(2016) among 84% of their participants (see Table 2), being a clear example of participants
having a resource (insurance) to help cover costs associated with their care. However, this
finding was not applicable to the remaining nine studies.
Prior research has shown that income is a driver of one’s socioeconomic status, and a risk
factor for developing T2DM. A study conducted in Saskatchewan, Canada found that the risk of
developing T2DM was greatest (9%) among persons earning less than $30,000 U.S. dollars as
compared to those earning $80,000 U.S. dollars or more (2.7%) (Bird et al., 2015). Further, low
SES has been associated with the increased prevalence of severe PD within the U.S and globally
when compared to higher levels of SES (Borrell et al., 2006). Author accounts of SES status
contributed to by income and other social drivers, are pivotal in developing recruitment strategies
that target socially disadvantage groups within the U.S., and offer such groups the ability to
reach, pay and attain health care interventions that treat PD while co-managing DM and its
related complications.
Comparative Framework/Patient Accounts of Access and Utilization
Framework
Previous comparative access frameworks have been applied in a similar manner to
Lévesque’s (2013) framework application seen within this systematic review of clinical dental
research. Anderson’s behavioral model of health services use (BMHSU) has been used
extensively within health care utilization research and looks at three core concepts: predisposing
factors such as age and education, enabling factors such as income, and needs factors such as a
person’s health status (Lederle et al., 2021). Most recently this framework was applied to a
systematic review of the literature that specifically targets qualitative research involving varying
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demographics, diseases, and health care settings (Lederle et al., 2021). Lederle et al., (2021)
utilized more than one search engine and this resulted in approximately 77 articles. The use of
primary and secondary coders within the research was similar to this current study with a total of
three researchers analyzing the data. Lederle et al., (2021) demonstrated the ability to utilize
frameworks assessing health care utilization practically among the literature to assess for
disparities reported with author and participant accounts within research. Such findings from
previous studies validate the procedural processes found within this timely systematic review.
Patient Accounts of Access and Utilization- Oral Health
To the study authors’ knowledge, this is the first known application of the Lévesque et al.
(2013) framework applied to a systematic review of clinical dental research. However, it is
important to note that patient reports to health care access in DM self-care and oral health among
high-risk populations such as the older adult population have been reported within past literature,
and are supportive of the key findings that create barriers to engage and perceive health care.
Slack-Smith et al., (2009) conducted a qualitative analysis among older adult (defined as 59 or
older) participants in Perth, Australia. Although not within the U.S., the relevance of their
findings is directly applicable to what has been demonstrated by author accounts within this
timely review. Age distribution of PD was highest among the aging population (82%). Retention
of natural teeth for longer periods of time has increased the demands for dental care services
(Nazir et al., 2020; Slack-Smith et al., 2009). Previous research found that older adults are more
likely to seek dental care services in response to pain, and not for preventative health care
services (Slack-Smith et al., 2009). Sixty-three (n=63) older adults were included within SlackSmith’s (2009) eight focus groups. Purposive sampling controlled for socio-demographic factors
among the participants. Topics that were explored within the focus groups included the
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importance of oral health, access to services, oral health care information, past and present
experiences as they relate to oral health care access and utilization, levels of satisfactions and
suggestions for improvement. Andersons’ BMHSU was used to consider participant
characteristics and organization characteristics (Slack-Smith et al., 2009). Five key themes
emerged from this study: information and knowledge (which parallels the ability to perceive
according to the Lévesque (2013) framework), accessibility of services (ability to reach), cost
and affordability (ability to pay, and engage), fear and anxiety ( ability to seek), and relationships
(ability to engage- caregiver support). Similar to the U.S., the ability to pay for services given
private health insurance policies and government supported policies further disabled participants
from seeking oral health care services.
Patient Accounts of Access and Utilization- Diabetes Management
Racial and ethnic disparities within the U.S. remain high with Hispanic communities
being disproportionately affected by health disparities (Amirehsani et al., 2017). Previous
literature has found that Hispanic beneficiaries have the lowest utilization rates (13.5%) of health
care services when compared to other racial and ethnic groups (16-17%) (Chazin & Glover,
2021). In one study, Amirehsani et al., (2017) explored the perspectives of approximately 172
Hispanic adults living with diabetes and their caregivers (characteristic of the ability to engage)
regarding health care experiences within the U.S. Similar to the results found within the primary
aim of this study (Table 2), the majority of the participants were women (64.5%). Four key
themes emerged from the focus groups within the Amirehsani et al (2017) study and are similar
to the findings regarding health care in Slack-Smith’s (2009) research, as well in line with the
findings reported within the secondary aim of this systematic review. Information (parallels
ability to perceive found within the Lévesque (2013) framework), attentive and respectful
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relationships (ability to perceive), wants better care (ability to engage) and perceived
discrimination (ability to seek) were the four key themes that emerged from the study by
Amirehsani et al. (2017). A major limitation of this systematic review when compared to
Amirehsani et al., (2017) is that discrimination and its impact on racial/ethnic minorities, as well
as absence of patient voice, were not discussed within the author accounts as it relates to sociodemographic inclusivity and participant recruitment strategies.
Health Implications
Several exclusions to participant recruitment were found within the research studies all
studies reported within this systemic review. The nature of these studies was to determine
association between treatment of PD and its relationship to HbA1c control. Exclusion of other
systematic diseases such as cardiovascular disease, and poor oral health conditions such as
rampant dental caries and broken or missing teeth was needed to control for extenuating factors
that perpetuate an increased inflammatory response. However, PD in patients who are living with
DM experience diabetic complications such as cardiovascular disease, and cerebrovascular or
peripheral vascular events 82% more than patients who do not have PD but have DM (21%)
(Gay et al., 2014). Certain racial/ethnic minorities are at an even higher risk of DM
complications when co-infected with PD, such as Mexican-Americans (Gay et al., 2014).
The study of comorbidities is critical, as research demonstrates that periodontitis causes a
heightened host inflammatory response, leading to increased bone breakdown as well as
increased systemic levels of acute phase proteins, plasma antibodies, white blood cells count,
neutrophils, C reactive proteins and cytokines such as INF- gamma (Interferon gamma), TNF-α
(Tumor necrosis Factor- Alpha), IL (Interleukin)-1β, IL-2 and IL-6. These cytokines are seen
within other systematic diseases and contributes to the bidirectional relationship not only seen in
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PD and DM but in other diseases such as cardiovascular disease (Hegde & Awan, 2019). Factors
such as smoking, and obesity (Body Mass Index >35kg/m2 ) further exacerbate the inflammatory
processes (Casanova et al., 2014). Obesity alone increases a persons’ risk of developing T2DM
10-fold (Jagannathachary & Kamaraj, 2010). Similarly, proinflammatory cytokines associated
with PD have been found within adipose tissue and have been found to modulate periodontitis
(Jagannathachary & Kamaraj, 2010). A full list of the studies that reported on comorbidities and
smoking can be found in Table 2. Study findings underscoring lack of inclusion based on such
factors may perpetuate inequities in health care given that obesity is a risk factor to T2DM, heart
disease, and increases PD and poor health outcomes (Casanova et al., 2014; Jagannathachary &
Kamaraj, 2010). It is recommended that such factors not be excluded from clinical research, but
included due to the bi-directional relationships and increased prevalence of comorbidities among
persons living with DM. It should further be noted that chronic diseases are the leading drivers to
health care costs seen within the U.S., with alarming projections demonstrating that by the year
2030, 80 million people living within the U.S. will have at least three chronic diseases (Levine et
al., 2019). Health care interventions such as SRP therapy for treatment of PD as described within
this review should be further researched and incorporated into policy development that aims to
promote and provide equitable access to health care (including dental health care). Such an
intervention may mitigate systemic disease complications and reduce the burden of health care
costs within the U.S.
Policy Implications
Government funded oral health programs have had a history of uncertainty as it relates to
eligibility among beneficiaries, as noted in the study by Slack-Smith et al. (2009). Patient reports
demonstrate frustration toward accessing providers that take a state funded program, distance
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they must travel to seek care, waiting periods to get an appointment and the cost and
affordability of obtaining care (Slack-Smith et al., (2009). Within the U.S., financial barriers
have been reported as the most common to seeking and receiving dental care (Reynolds et al.,
2019). In 2016, Reynolds et al., (2019) conducted two separate surveys that targets Medicaid
beneficiaries and a private clinic that accepts Medicaid coverage in Iowa. Similar to SlackSmith’s (2009) study key themes of uncertainty and/or lack of knowledge to one’s oral health
needs and status, availability of dentists accepting Medicaid, and Medicaid coverage for dental
care were noted. Among the dentists, administrative program burden was the most common
theme, with coverage and reimbursement practices being commonly cited as well. An emergent
theme among both member and dentist comments was patient confusion or lack of knowledge
about enrollment and coverage processes (Reynolds et al., 2019).
Within the U.S. there are many proponents for the expansion of dental services under
Medicare Part B. Among the advocates is the American Heart Association, and the advocacy
groups Justice in Aging (California Dental Association, 2019). Such advocates realize and can
validate within the literature the need to no longer isolate oral health from whole body health,
and instead integrate medicine and dentistry in efforts to holistically and equitably treat each
person. As the population continues to age, and health care costs continue to rise, the personal
financial burden of seeking and obtaining care is likely to intensify the effects of poverty (Hill &
Fox, 2013). Furthermore, disadvantaged individuals such as those with increased risk for the
development of PD and DM may not have sufficient resources necessary to manage chronic
health conditions such as housing, and nutritious foods. Additionally, persons living with DM
may be more prone to losing productivity at work decreasing income, and the ability to attain
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further educational goals (Hill & Fox, 2013). Such circumstances may continue to exacerbate
social exclusion of disadvantaged groups, accelerating the cycle of inequality (Hill & Fox, 2013).
Ethical Considerations and Limitations
Ethics
This study was based on secondary data from previously conducted studies. Studies
included within this review did not contain human participants or animal studies conducted by
the author; as such, a waiver of human research review by the Central Washington University
Human Subjects Review Council was not indicated in order to implement study protocols.
Limitations
There are several limitations to this systematic review. First, this data is secondary and
observational in nature. Second, circumstances surrounding social and environmental
determinants for reporting cannot be determined from the data. Research was also limited to
studies within the U.S. It is possible that those participants included within the study may have a
country of origin from outside of the U.S. where social and environmental factors cannot be
controlled. Third, approximately one study (Al-Mubarak et al., 2002) concluded prior to the
change in mandatory reporting of racial and ethnic identities within clinical research which
includes the federal act of FDAA801 which requires reporting of demographics within twelve
months of the study (FDAA801, 2007). Further limitations included the use of a single engine
search engine, as utilization of more than one search engine may have resulted in further
experimental and observational research that would have met the search criteria. Other potential
limitations of this study include methodological issues within the qualitative analyses from
limited sources that may not be generalizable to the population. Selective survivability of the
studies must also be considered as the studies themselves may not be reflective of all facts and
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data collected. Clinically, AAP staging and grading of periodontal diseases must also be
considered as a factor that may have impacted inclusion of sample participants into the study.
Clinician collaboration (instrument validity) is critical to ensure continuity throughout clinical
research and as a result, the study selection severity of PD may not be generalizable. Lastly,
secondary coders are not formally trained dental professionals, vagueness in clinical terminology
found within inclusion and exclusion recruitment practices in the clinical research fails to have
continuity that may impact intercoder reliability and validity of the qualitative research findings.
Conclusion
Key Take Aways
Study results underscore a number of key takeaways at the research, patient, provider and
policy/system levels:
Research Level
•

FQHC’s and academic learning institutions serve as safety nets for vulnerable and
disadvantaged individuals. These dental safety nets may provide an opportunity to be
sites for clinical dental research, in addition to research that evaluates outcomes of
medical-dental integration.

•

An integration of medical and dental school education, training and practice may provide
opportunities for research that directly looks at collaborative and coordinated care on
health outcomes among individuals living with PD, DM, and other systemic diseases and
comorbid factors, such as obesity. This may serve as a critical next step in research as
both DM and PD are expected to continue to rise within the U.S and often share
bidirectional relationships with other systemic diseases.
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•

Collaboration with current medical-dental integration framework administrators such as
MDI Colorado, should be investigated to assess health outcomes that have been a result
of embedding dental hygienists within primary care practices.

•

To date, the Lévesque (2013) Conceptual Access to Health Care framework has not been
applied to clinical dental research. Application of the framework may be pivotal in
obtaining patient, provider, and organization perceptions as they relate to access and
utilization of dental services. Such perceptions may lead to policy change that supports
comprehensive oral and medical health coverage among individuals living with PD, DM,
and/or other systemic diseases that have a bidirectional relationship with PD such as
cardiovascular disease.

Patient Level
•

Development of focus groups targeting those most at risk (low SES, older adults, men,
and racial/ethnic minorities) for the development of PD and DM are needed as the patient
voice is absent within the literature that supported this timely systematic review. By
hearing the patient voice data may be collected that will support future research based on
the accounts for perceived barriers to access and utilization of dental services based on
patient and/or future participant accounts as they relate to oral health.

Provider Level
•

Literature within this timely review supports the need for increased diversity among
clinical and research teams. Future research, and practice, may benefit from examining
recruitment methods for research teams, dental schools, and mid-level programs such as
dental hygiene in effort to assess barriers that may impact enrollment of racial and ethnic
minorities.
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Policy/System Level
•

As the population continues to age, access to oral care services may best be supported by
the inclusion of oral health care to Medicare part B. This may allow for interventions
such as periodontal treatment to be provided to mitigate systemic diseases such as DM
with aims at reducing the economic burden of chronic disease within the U.S., while
increasing an individual’s quality of life.

•

Results of future research evaluating medical-dental integration and health outcomes may
initiate future policy change among medical insurance providers that will incorporate oral
health care coverage for individuals living with DM and other systemic disease who are
at risk for the development of PD.

In conclusion, PD and DM are significant public health threats, with considerable disparities
that exist among racial/ethnic minorities, older adults and individuals with low socio-economic
status. The results of this systematic review emphasize the existing inequities within the
literature. Specifically, the extent to which current clinical interventions to treat PD and
subsequently manage through control of HbA1c in individuals living with DM may not be
inclusive to who is most at risk, and in most need of intervention. Further, by applying
Lévesque’s (2013) Conceptual Framework of Access to Health Care within this systemic review
of experimental and observation research, it was found that several socio-demographic factors
such as age, gender, and SES status have contributed contextually to key themes that break the
cycle of the access framework found in Figure 4 (Adapted Conceptual Framework of Access to
Health Care). Moreover, it was noted within the secondary aim results that the emergent theme
of health promotion and education was only mentioned by five research groups. This is

65

potentially a missed opportunity to promote healthy behaviors for participants that were included
and not given oral hygiene instructions, in addition to those who were excluded. Future research
may want to include oral hygiene instructions with informational brochures that link oral and
systemic health to health outcomes. Lastly, future research (as indicated within Key Take Aways)
that is inclusive to racial/ethnic minorities, low SES and pre-existing conditions and/or comorbid
complications of DM are needed to further quantify the association between the treatment effect
of PD on HbA1c and the management of other chronic systemic diseases with aims of advancing
health equity through medical-dental integration practices.
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APPENDIXES
Appendix A- List of Acronyms
A1c

Blood test for prediabetes and diabetes

AAP

American Academy of Periodontology

ADA

American Diabetes Association

ADA*

American Dental Association

ADEA

American Dental Education Association

BMHSU

Anderson’s Behavioral Model of Health Services Use

CAL

Clinical Attachment Loss

CDC

Centers for Disease Control and Prevention

DM

Diabetes Mellitus- all forms

EFP

European Federation of Periodontology

FPL

Federal Poverty Level

FQHCs

Federally Qualified Health Centers

HbA1c

Hemoglobin A1c test

HP 2030

Healthy People 2030

ICR

Intercoder Reliability

IDF

International Diabetes Federation

IL-1

Interleukin-1

MDI

Medical Dental Integration

NHANES

National Health and Examination Survey

NHIS

National Health Interview Survey

OHI

Oral Hygiene Instruction

PD

Periodontal Disease

PICO

Population, Intervention, Comparison, Outcome

PMT

Periodontal Maintenance Therapy

PPD

Periodontal Pocket Depth

PRISMA

Preferred Reporting Items for Systematic Reviews and Meta-Analysis

RCT

Randomized Controlled Trial

SES

Socioeconomic Status

80

SDOH

Social Determinants of Health

SRP

Scaling and Root Planning

T2DM

Type 2 Diabetes Mellitus

TNF

Tumor Necrosis Factor

U.S.

United States
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Appendix B- Codebook

WHO’S INCLUDED? A SYSTEMIC REVIEW OF SOCIO-DEMOGRAPHICS AND
PARTICIPANT RECRUITMENT WITHIN THE INVESTIGATION OF PERIODONTAL
DISEASE AND IT’S TREATMENT EFFECT ON HEMOGLOBIN A1C

-Codebook-
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Disclosure:
This codebook outlines key deductive, and inductive themes as agreed upon by the primary
researcher and secondary coders.
Further, all thematic definitions are an interpretation and/or direct reflection of Lévesque’s et al.
(2013) Theoretical Framework for Access to Health Care as cited within the thesis References.
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Definition of Key Terms
Access to Care- Access in health care has been defined as access to a service, a provider or an
institution that provides an opportunity for consumers or communities to use the appropriate
services in proportion to their specific needs (Lévesque et al., 2013). Further Lévesque et al
(2013) defines that access results from the interaction of determinants pertaining to the
characteristics of the individuals such as where they live, economic resources and social status
and those of the services (location, costs). It is not only the cost of care itself but the capacity of
people to pay for services that can restrict care.
Diabetes- Diabetes mellitus (DM) is a metabolic disease which disrupts the normal process of
metabolism, converting food into energy on a cellular level (Enns, 2019).
Hemoglobin A1c- A glycated hemoglobin A1c test (HbA1c) reports average blood sugar levels
over the course of two to three months and is the standard test used to diagnose diabetes (Mayo
Clinic, 2021a).
Periodontal Disease- Most common inflammatory disease. Gingivitis is a mild form of PD and
if left untreated develops into periodontitis. Chronic periodontitis is the most common form of
periodontal disease and is characterized by pocket formation and/or recession of the gingiva
(AAP, n.d.c).
Utilization- Utilization refers to the quantity of health care services and procedures that have
been used (Shengelia et al., 2003, as cited in Lévesque et al., 2013).
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Purpose
This systemic review of the literature has two aims: (1) to identify how the prevailing
research currently accounts for socio-demographic inclusiveness within the investigation of PD
treatment effects on hemoglobin A1c (HbA1c) and (2) to contextualize those strategies through
qualitative analyses of recruitment strategies and study limitations within clinical dental research.
The secondary aim of this research is to contextualize sociodemographic inclusiveness
strategies through qualitative analyses of recruitment strategies and study limitations within
clinical dental research. I want to know in what ways are researchers identifying participants, if
participants include those most at risk for an intervention, where participants are seeking care
and/or where researchers are enrolling participants, and whether or not researchers address
sociodemographic disparities within their research and offer solutions to mitigate disparities seen
within clinical dental research. I have established a set of a priori deductive codes based on JeanFrederic Lévesque’s 2013 conceptual access to health care framework. The five key themes
include the ability to perceive, ability to seek, ability to reach, ability to pay, and ability to
engage. Lévesque's framework will be the origin at which the deductive codes are defined. These
definitions (as outlined within the codebook) guided my understanding of the data which
translated to my coding. It was important to allow for the emergence of new themes that were not
clearly defined within the adapted conceptual model seen in appendix A4. Solutions is an
inductive theme that has been created.
Approximately, ten studies have been included within the data set. Research reports on
recruitment/participants, recruitment methods, study population, discussion and limitation
sections were included for data extraction and review.
Structure of Codes:
Ability to Perceive
• Subgroup: Approachability
• Child Nodes: Transparency, outreach, information, screening, health literacy, health
beliefs, trust and expectations.
Ability to Seek (pink)
• Subgroup: Acceptability
• Child Nodes: Professional values, norms, culture, gender, personal and social values,
culture, autonomy.
Ability to Reach
• Subgroup: Availability and Accommodation
• Child Nodes: geographic location, accommodation, hours of opening, appointments,
mechanisms, living environments, transportation, mobility, and social support.
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Ability to Pay
• Subgroup: Affordability
• Child Nodes: direct/indirect costs, opportunity costs, income, assets, social capital, health
insurance.
Ability to Engage
• Subgroup: Appropriateness
• Child Nodes: technical and interpersonal quality, adequacy, coordination and continuity,
empowerment, information, adherence, caregiver support.
Inductive Codes
Recommendations/Solutions
• Subgroup: Recommendations
• Child Nodes: Future research, screening, enrollment, outreach
Health Promotion and Education
• Subgroup: Oral hygiene instruction
• Child Nodes: Self-care, home care aids, home care instructions

Code Diagram
A hierarchal code diagram for each theme is listed below. The subgroup is reflective of the
researcher (and/or health care providers as defined by the framework) as it relates to supply and
demand as represented by the subgroups and the dimensions of accessibility. The key themes
relate to the ability of the population to interact with the dimensions of accessibility to generate
access to care. The child nodes are terms used to describe accessibility as it relates to provider
and population access.

Ability to
Percieve

Approachability

Transparency

Outreach

Information

Screening
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Health Literacy

Health Beliefs

Trust and
Expectations

Ability to Seek

Accessibility

Professional
Values

Norms

Culture

Gender

Personal and
Social Values

Autonomy

Ability to Reach

Availability and Accomodation

Geographic
Location

Accommodation

Hours of
Opening

Appointments

Living
Environments

Mechanisms

Transporation

Mobility

Social Support

Ability to Pay

Affordability

Direct/Indirect
Costs

Opportunity
Costs

Income

Assets

Social Capital

Health
Insurance

Ability to Engage

Appropriateness

Technical and
Interpersonal
Quality

Adequacy

Coordination
and Continuity

Empowerment
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Information

Adherence

Caregiver
Support

Solutions

Recommendation

Future Research

Socioeconomic
Status

Enrollment

Outreach

Health Promotion and
Education

Oral Hygiene Instructions

Self-care

Home care aids
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Home care instructions

Codebook

Ability to Perceive
Definition: Defined as the need for care among populations which is determined by factors such
as;
•
•

Health Literacy
Health Beliefs- knowledge to health and sickness

Subgroup Approachability definition: relates to the fact that people facing health needs can
identify those services exist, can be reached, and may impact their health. Determined by factors
such as:
•
•
•
•
•

Transparency
Outreach
Information
Screening
Trust and Expectations (similar to being transparent between provider and patient or
researcher/participant)

Origin: This code is a deductive code as defined by Lévesque’s 2013 access framework and one
in which I anticipated finding within the data.
Importance: This topic is important because it demonstrates the participants ability or lack there
of to understand the benefits and/or risks associated with participating in clinical research and
periodontal treatment interventions that may positively impact their diabetes. Additional benefits
of being included may also not be fully understood such as the ability to be included in research
that may generate equitable health care access among disproportionately impacted vulnerable
communities such as those from low SES and racial/ethnic minority groups.
Example:
“These subjects were also predominantly of lower socioeconomic status” (Bandyopadhyay et al.,
2010).
Reflection: This example is reflective of communities that come from a low SES, which is a
contributing factor to lower levels of health literacy and the ability of participants that have
health needs to be able to identify exists services and outcomes of such services—
knowledge/beliefs.
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Ability to Seek
Defined: Relates to the concepts of personal autonomy (make informed decisions, self-regulated)
and capacity to choose to seek care, be informed of health care options and individual rights that
would determine the intent to obtain health care. Influenced by factors such as;
•
•
•
•
•

Professional values/norms
Culture
Gender
Personal and Social Values
Autonomy

Subgroup Acceptability definition: Relating to culture or social factors that determine the
possibility for people to accept aspects of services such as the sex or social group of providers
and the beliefs associated to systems within medicine, and judged appropriateness for people
seeking care. Inequitable services based on organization may be including within this subgroup
theme because certain communities would deem care as unacceptable thus decreasing utilization
of the service that is intended to provide a service to the community.
Origin: This code is a deductive code as defined by Lévesque’s 2013 access framework and one
in which I anticipated finding the data.
Importance: This code is important as it demonstrates within the research researcher’s
acknowledgement of participants being able to seek health care, their ability to understand
cultural influences that can impact participants ability to seek care. Such examples based on
Lévesque (2013) include a married woman in certain cultures being unable to seek health care
from a profession that is predominately male.
Example:
“The study population was…ethnically diverse” (Engebretson et al., 2013).
Reflection: This is an example of the subgroup and main theme based on cultural/ethnic
influence and the participants willingness to seek care via clinical research participation—
autonomy, personal and social values.
Ability to Reach
Subgroup Availability and Accommodation
Definition of theme and subgroup: Refers to health services being reachable in a physical and
timely manner. Availability is the physical existence of health care resources with sufficient
capacity to produce the service and results from characteristics such as concentration,
distributions and building access, urban spread and transportation. Influential factors include;
•
•
•

Geographic location
Accommodation
Hours of opening
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•
•
•
•
•
•

Appointments
Mechanisms
Living environments
Transportation
Mobility
Social support

Origin: This code is a deductive code as defined by Lévesque’s 2013 access framework and one
in which I anticipated finding the data.
Importance: This code and its subgroup are important because access can be restricted if there is
an uneven distribution of resources in the geographic location across all levels of health care.
Further the ability to reach a provider can be limited based on the mobility of the patients, access
into the buildings, transportation costs, and time.
Example:
“Participants reported limited access to medical and oral care services” (Gay et al., 2014).
“…limited in generalizability as they may only apply to this specific population living in the Sea
Islands of South Carolina” (Bandyopadhyay et al., 2010).
Reflection: These examples represent specific geographic locations that can impair
generalizability to a larger population (in this case a larger Gullah African American and African
American/Black population). Additionally, in the example provided by Gay et al (2014) this is
specific to a Hispanic population that was exclusive to this clinical trial and their lack of ability
to reach and utilize medical and oral health care services.
Ability to Pay
Definition: The economic capacity for people to spend resources and time to use these health
care resources. This includes the mode of payment, price of care, travel time, patients’ income,
perceived quality of the care and provider behavior. Direct prices for health care (facility costs)
and indirect costs (insurance) and opportunity costs (loss of income from time off work, travel,
etc.). This code and its subgroup Affordability heavily impact utilization rates of health care.
Influential factors include;
•
•
•
•
•
•

Direct/Indirect Costs
Opportunity Costs
Income
Assets
Social Capital
Health Insurance
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Origin: This code is a deductive code as defined by Lévesque’s 2013 access framework and one
in which I anticipated finding the data.
Importance: This code is critical to the advancement of health equity. If patients or research
participants perceive an inability to pay based on the influential factors of affordability critical
and timely interventions to advance health equity as it relates to dental care services among
persons living with diabetes and untreated periodontal disease may cease to advance social
justice as it relates to fair distribution of health care resources.
Example:
“These subjects were predominantly of lower socioeconomic status with limited access to dental
care. Poor oral health care has traditionally been linked to lower economic status and may have
influenced our results” (Fernandes et al., 2009).
Reflection: Based on the thematic definition of key theme and subgroup this quote represents
participant inability to utilize health care resources based on low SES and social capital which
relates to the ability of the community to function properly (Wikipedia, 2021).
Ability to Engage
Definition: Defined in health care as the ability to relate to the participation and involvement of
the client in decisions such as treatment decisions which are determined by the capacity and
motivation to participate in care and commit to completing recommendations for treatment. This
is strongly related to health literacy (Ability to Perceive), self-efficacy, self-management, and
ability to receive care that is appropriate for the person given resources and skills. Influential
factors include;
•
•
•
•
•
•
•

Technical and interpersonal quality
Adequacy
Coordination and continuity
Empowerment
Information
Adherence
Caregiver support

Origin: This code is a deductive code as defined by Lévesque’s 2013 access framework and one
in which I anticipated finding the data.
Importance: Based on the framework this theme and subgroup is important because it
encompasses the possibility to choose acceptability and effective health care services. If services
are of poor quality based on geographic location this is a barrier and restriction to quality health
care access which is disadvantageous to communities in which they serve.
Example:
“We used a group receiving their usual medical and dental care for 4 months” (Jones et al.,
2007).
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Reflection: This is an example of coordination and continuity seen in the child nodes. Because
patients are being co-managed by dental and medical providers this would not be indicative of a
population that is most at risk for intervention.
Recommendation/Solutions
Definition: Defined as the researcher’s proposal of ideas to mitigate participant recruitment and
inclusion criteria inequities. Solutions and/or subgroup recommendations may also be
representative of future research needs that will address socioeconomic disparities among
racial/ethnic minorities groups, low SES communities and structural barriers as they related to
social determinants of health.
Origin: Inductive code based on the secondary aim of the research.
Importance: This code is pivotal in guiding the recommendations of this research as it relates to
equitable access to clinical research and oral health care interventions among persons living with
periodontal disease and diabetes.
Example:
“ A future analysis for this same study population is planned to assess disparities in periodontal
disease progression at the mouth level according to glycemic control while controlling for both
clinical and socioeconomic factors” (Bandyopadhyay et al., 2010).
Reflection: This is an example of the researcher’s discussion solutions/recommendations to
investigate SES influence on oral health intervention outcomes.
Health Promotion and Education
Definition: Defined within researcher accounts of oral hygiene instruction, dispensing of home
care aids and home care instructions.
Origin: Inductive code based on the secondary aim of the research.
Importance: This code is pivotal as access to oral health care within the research is a theme that
has emerged throughout the text. By providing participants of research proper training in home
care habits and technique these participants are more equipped to implement change that
promotes good oral hygiene habits. Exclusion of participants based on existing oral and systemic
health conditions that do not receive oral hygiene instructions are further marginalized limiting
the ability to engage and receive equitable access to basic health educational skills that increase
self-care and efficacy.
Example:
“Toothbrushes and inter-proximal brushes were given to all participants with instruction to use
twice daily”. (Gay et al., 2014).
Reflection: This is an example of participants not only being able to engage in dental research,
but to receive oral hygiene instruction that increases health literacy and promotes overall good
health.
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